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The large picture above shows part of the 
stock of JR turbines constantly kept on hand 
for quick shipment. At left, on the lower 
shelf, are standard YR turbine nozzle ring 
blanks, which are always available to meet 
maintenance needs quickly. 


At left, an Elliott JR turbine coupled to a 
small pump. This picture shows the emergen- 
cy trip mechanism and the two hand valves. 
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are in big demand wherever conditions call 
for a small turbine of minimum first cost. 
Without sacrifice of ruggedness or reliability, 
these turbines are engineered for production 
as well as for performance. This junior mem- 
ber of the Elliott turbine family has every- 
thing needed to operate up to high Elliott 
standards. Equipment includes direct-acting 
mechanical shaft constant-speed governor, 
built-in emergency over-speed trip operating 
an independent positive-closing emergency 
trip valve, hand speed changer, two hand 
valves, removable carbon packing rings, chro- 
mium plated shaft under the carbon rings, 
and grease-packed shaft and governor ball 


Or 


bearings. 

Elliott JR turbines are production built, pre- 
assembled, stocked and ready for 24-hour 
shipment. Contact your local Elliott 

field engineer for full details, or 

write Elliott Company, Jeannette, 

Pa., for a copy of the JR Turbine 

Bulletin H-20A. 
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No. 515 Armstrong 

trap operating at 875 

psig, PIOF at West Texas 
Utilities Co. Lake Pauline Piant 


». Mt pays to use 


ARMSTRONG FORGED 


Because: 


1. They provide dependable automatic drainage of con- 
densate and boiler carryover for protection of valves, 
turbines and other equipment. 


2. They have been thoroughly proved in use in important 
power plants all over the world. 


3. Armstrong has built thousands of them since 1929 and 
has the experience necessary to insure safe design and 
application. In fact, Armstrong pioneered the develop- 
ment and application of traps for high pressures and has 
continuously kept pace with the trend to higher pres- 
sure plants, 


4. Generous margins of safety are provided, not only in the 
forged bodies and caps, but in the power provided for 
opening the valve and in bucket buoyancy for closing the 
valve. There is no steam waste and no failure to open. 


5. The quality is unsurpassed—chrome steel valve and 
seat are hardened, ground and lapped; other working 


processing plants use Armstrong forged steel traps 

at 250 Ibs., or less, pressure to secure the advan- 

tages of all-steel fittings and freedom from 
damage in event of fire or explosion, 


For more data circle 502 on Post Card 


Socket Weld 


Connections 


STEEL STEAM TRAPS! 


parts are stainless; bodies, caps and bolts and nuts are of 
materials approved for pressures involved. 


6. The cost is moderate—first cost because of quantity pro- 
duction, long run cost because of low maintenance. 


7. They are guaranteed to give complete satisfaction. Your 
local Armstrong Representative is fully qualified to dis- 
cuss your forged steel trap applications and to answer 
your questions. Give him a call, or write: 


ARMSTRONG MACHINE WORKS 
810 Maple Street, Three Rivers, Michigan 


, FOR COMPLETE 

\ = out INFORMATION 
The 
\ wie Teer Send for the new 44-page Steam 
gook Trap Book — includes physical data 
\ ‘ and list prices, service pressure 
~~ rating tables, list of materials and 
— . other data pertinent to forged steel 
traps plus information on cast traps 
and trap selection, installation and 
maintenance for all condensate 
drainage jobs. Free an request — 
no obligation. 
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© WE ARE ALWAYS surprised 
when people — and very often power 
engineers — ask us *‘ What about the 


gas turbine? How is it coming along? 
Is it here to stay?”’ We are too close 
to it. We have a great deal of tech- 
nical information about several dozen 
gas turbines now in full commercial 
operation in the United States. 
Anybody who wants to know if 
the gas turbine is here to stay will 
be interested in a series of advertise- 
ments recently begun by General 
Electric Co. on their gas turbines. 
These advertisements will not appear 
first in the technical magazines in 
the power field. Instead, they will 
appear in the non-technical maga- 
zines which are aimed at the general 
public. The advertisements will em- 
phasize that the gas turbine is ready 
for us, that it can cut installation and 
operating costs, that it has proved 











reliable. Without any question, GE 
is in the gas turbine business. And so 
are several other manufacturers. 


© WHEN a businessman asks, 
How Can I Keep Up With Atomic 
Energy Developments?, the AEC 
is all ready for him with the an- 
swers. A bulletin with that title has 
been’ prepared, answering such 
questions as: What information 
about the atomic energy program 
has the AEC declassified, how can 
the businessman determine which 
reports will be of interest, what 
are industrial information deposi- 
tory libraries and how can he use 
them, also how can he keep abreast 
of current atomic developments. 
For a copy, write the Industrial 
Information Branch, Atomic Energy 
Commission, Washington 25, D. C. 


























EDITORIAL 








AND BUSINESS STAFF 











POWER ENGINEERING IS PUBLISHED MONTHLY « 110 S. DEARBORN ST., 


EDITORIAL AND ART STAFF 


Editorial Director Pichard H. Morris 


Editor Andrew W. Kramer 
Executive Editor Chester R. Earle 
Associate Editor Norman S. Jones 


Associate Editor 
Associate Editor 
Equipment Editor 
Assistant Editor 


R. C. Hagenmilier 
Marian E. Heniken 
irene M. Glen 


Staff Artist James E. Wilcox 
Chief Draftsman Robert W. Koster 

OFFICERS AND BUSINESS STAFF 
President Kingsley L. Rice 
Executive Vice President Edwin C. Prouty 
Vice President Walter Painter 
Vice President in Charge of Sales Richard M. Ward 
Treasurer Arthur L. Rice, Jr 
Assistont Treasurer Thomas Walsh 
Secretary Edwin C. Provty, Jr. 


Production Director John O. Aarvold 
Production Monaoger Earl R. Noren 


Technical Publishing Company is incorporated under the 
laws of the State of lilinois. Board of Directors: Kingsley 
L. Rice; Arthur L. Rice, Jr.; Andrew W. Kramer; Edwin C. 
Prouty; Richard H. Morris. 


Subscription Information Published 
— price in the United Stotes 

$10, in Con 
+ ne in other countries $12 
per year; single copies $1.00. 


Micro film edition $4.75 quaiy 
from University Microfilms, inc. Ann 
Arbor, Mich. All volumes since 1948. 








CHICAGO 33, ILL. DEARBORN 2-5446 


ADVERTISING SALES STAFF 

Vice President in Charge of Sales Richard M. Ward 
DISTRICT MANAGERS 

New England Charles R. Lippold 
258 Park Squore Bidg., Boston 16, Mass. HA 6-4639 

5 Spring St., Riverside, Conn. Old Greenwich 7-2210 
New York 17, N.Y. Richara Y. Fuller 
1613 Graybar Bidg. MUrray Hill 5-3779 
Philadelphia, Pa. Oscar Wilds 
1235 sorane ae (Abington, Po.) Ogontz 6843-W 


ter =) OY James B. Tofe! 
404 Frick ties, 


COurt 1-4878 
Cleveland Heights,O. Richard M. Ward; F. Allen Schmidt 
2945 Fairmount Bivd. 


FAirmount 1-0616 


Chicago 3, ili. Walter Pointer; Warren F. Saas 
110 S. Dearborn St. DEarborn 2-5446 
Detroit 1, Mich. Richard M. Ward 


2230 Park Ave., Room 7 WOocdward 5-2268 
McDonaid-Thompson offices: Seattle 4, Waosh., Harry 
Abney, 1008 Western Ave., Elliott 3767; San Francisco 5, 
Cal., Les Meek, 615 Market St., YUkon 6-0647; Los 
Angeles 5, Cal., Connie J. Grabb, 3727 West Sixth Street, 
DUnkirk 7-5391; Denver 2, Colo., Robert Heidersbach, 
222 Colorado National Bank Building, Keystone 4-4669; 
Houston 6, Texas, Frank Vickery, Room 214, 3214 
Montrose Bivd., LYnchburg 6711. 


indexed in the Industrial Arts index 
and the Engineering index on file 
in public and many private libraries. 


Copyright 1954 by Technical Pub- 
lishing Co. Acceptonce under Sec- 
tion 34.64 P. L. & R., authorized 
publication office at Concord, N. H. 


PUBLISHED SINCE 1896 FOR POWER ENGINEERS IN PRIVATE AND PUBLIC UTILITIES AND INDUSTRIAL PLANTS 





October, 1954 





© NEW SOUND LABORATORY 
and test center for the world’s most 
powerful transformers will be built 
at Westinghouse Electric Corpora- 
tion’s Transformer Division plant 
at Sharon, Penna. Every one of the 
big power giants that is manufac- 
tured will be carried by overhead 
crane into the test center and undergo 
a series of searching examinations 
and electrical blows before it is 
shipped to the customer. 

At one point, the transformer can 
be bombarded by 5,000,000 and 275,- 
000 amp of man-made lightning. Only 
a few feet away from this thunderous 
noise will be one of the quietest spots 
in the world — a building erected 
inside the overall test building and 
housing an ultra-modern sound lJab- 
oratory. 

The soundproof room will be large 
enough to test transformers weighing 
up to 400 tons and rated at greater 
than 500,000 kva much more pow- 
erful and larger than any transformers 
now being manufactured. These sound 
tests assure that the powerful trans- 
formers will operate as silently as 
possible. 


© REMOVING OIL from Water 
by Flocculation and Filtration and 
How to De-Oil Your Refinery 
Waste Water for Economical Re- 
Use, two articles by V. J. Calise, the 
first in the April issue, the second 
in the June issue of POWER ENGI- 
NEERING, have been reprinted 
by the author’s company as Tech- 
nical Reprint T-124. If you want 
a copy, write the Editor. 


© FIRE TESTS carried out with 
85 per cent magnesia thermal insula- 
tion demonstrate that the material 
will withstand a 2000-F flame for an 
extended period without appreciable 
damage. The tests, conducted by the 
Technical Committee of The Mag 
nesia Insulation Manufacturers Asso 
ciation, indicate that the insulation 
is capable of protecting pipes and 
equipment together with their con- 













CHEMICAL PUMPS for 
Boiler Water Tr 


e « « for the SMALLEST industrial installation 





to the LARGEST central station 





Simplex Model 

1105-S Adjust-O- 

Feeder for feeds up to 

20 GPH and into pres- 
sures up to 650 psi. 





We NOW stock STANDARD 
PROPORTIONING PUMPS 
suitable for most boiler water 
treatment needs—and can give 
immediate delivery. 














Battery of 2X Series — High Pressure Adjust-O-Feeders for ph 


All but the smallest Proportioneers chemical pumps 
are equipped with “fluid sealed” stuffing glands 
which prevent build-up of chemical incrustation on 
plungers. All plungers are super-finished to close 
tolerances for maximum accuracy and long wear. 
All bearings — for speed reducer, connecting rod, 
and wrist pin — are of anti-friction type. All moving 
parts are lubricated by only three pressure lube 
fittings. All measuring cylinders are removable 
and can be obtained in Meehanite iron, steel bar 
stock, or stainless steel. All check valves may be 
either built-in or removable — and single or double 
seated as specified. 





Other accessories pertinent to boiler water treat- 
ment are also supplied, including special dissolv- 
ing and storage tanks, alarm systems, relief valves, 
automatic feeding and flushing systems, control 
panels, and control systems for flow-responsive 
actuation from new or existing flow meters. 

Thousands of Proportioneers metering pumps 
are daily feeding chemicals to correct boiler water 
conditions — reducing boiler maintenance, mini- 
mizing operator responsibility, and providing posi- 
tive control of chemical opplication. Write today 
for Brochure SM-9020. Proportioneers, Inc., 385 
Harris Ave., Providence 1, R. I, 





ROPORTIONEERS 


DIVISION OF B-I-F INDUSTRIES, rene QD) fscoiet 
BUILOERS [RON FOUNDRY « OMEGA MACHINE CO. © BYUILOERS-PROVIDENCE, INC, FEEDERS 
CONTROLS 


STATES, CANADA, MEXICO AND OTHER FOREIGN COUNTRIES 


TECHNICAL SERVICE REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED 5 
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tents under average fire conditions. 

The insulation, applied to a section 
of steel pipe by standard methods, 
showed no damage beyond slight sur- 
face cracks after two hours in the 
intensely hot flame. Temperature on 
the surface of the insulated test pipe 
was below 600 F. The results indicate 
that the 85 per cent magnesia would 
remain intact and would protect 
pipe lines, flues, ducts and other 
equipment from fire damage. During 
a plant fire it would also prevent sud- 
den temperature rise of the contents 
of the pipes and vessels. 

The tests showed further that this 
insulation resists fire damage equally 
well when covered with canvas, gal- 
vanized steel, aluminum, or various 
asphaltic jackets. However, the type 
of jacket did not have any marked 
effect on the amount of heat trans- 
mitted through the insulation tg the 
pipe surface, although somewhat 
lower temperatures were recorded 
for the canvas-covered samples. 


© LIGHT-WEIGHT aluminum can 
now be used in place of heavier 
conventional metals in many elec- 
trical applications as the result of 
a new aluminum-to-ceramic joining 
process developed by the General 
Electric Co. The ceramic section to 
be joined to aluminum is coated 
with an alloy. Molten aluminum is 
then alloyed to the coated ceramic. 
The resulting dense aluminum layer 
around the ceramic is machined to 
the required diameter and brazed 
into the aluminum structure for 
which the ceramic seal was de- 
signed. Tests have shown this pro- 
vides a hermetic seal capable of 
withstanding high impact shock, 
vibration and corrosion. 


© DAVID W. R. MORGAN, vice- 
president on the headquarters staff 
of Westinghouse Electric Corp., has 
been nominated to serve as the next 
president of ASME. He is the second 
Westinghouse engineer to be so hon- 
ored recently. Alexander G. Mon- 
teith, vice-president of engineering, 
was recently installed as president of 
AIEE. 

Mr. Morgan has been with Wesi- 
inghouse since 1913 im various as- 
signments connected with power gen- 
erating equipment. For 25 years, 
until 1940, he was engineering direc- 
tor of the largest steam condenser 
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manufacturing activity in the United 
States. He holds more than 30 patents 
relating to condenser, heat exchanger 
and diesel engine apparatus. 

Mr. Morgan is a graduate of Ohio 
Northern University and has re- 
ceived an honorary degree of Doctor 
of Engineering from Drexel Institute 
of Technology. He is a member of 
the Newcomen Society of England 
and of the Engineers, Pen & Pencil 
and Union League Clubs of Philadel- 
phia. He has been a member of 
ASME since 1936. 


© A WOMAN who gained world- 
wide renown as an industrial engi- 
neering expert on time-motion stud- 
ies at the same time that she success- 
fully raised a large family of 12 chil- 
dren, will join the University of Wis- 
consin staff during the 1954-55 school 


year to teach in the UW's College of 
Engineering. University regents re- 
cently approved the appointment of 
Mrs. Lillian Moller Gilbreth, of 
Montclair, N. J., as Knapp Visiting 
Professor of mechanical engineering 
during the second semester. President 
of Gilbreth, Inc., consulting engi- 
neers in management, Mrs. Gilbreth 
is famous for the book, ‘Cheaper by 
the Dozen,’ in which her successful 
rearing of 12 children is described. 
Mrs. Gilbreth will conduct seminars 
and give lectures in her field in in- 
dustrial engineering and manage- 
ment for both engineering and com- 
merce students. 


© HAROLD TURNER, Canton, 
Ohio, has been named executive 
vice president of the American Gas 
and Electric Service Corp., New 
York, effective July 1. 





=———==LETTERS 
TO THE EDITORS 








Power Plant Grasp — 
Browning Answers Gile 


Tuis is in reply to L. E. Gile’s 
letter on page 5, of the September 
1954 issue. 

My congratulations to Mr. Gile, 
for I have the highest hopes and 
respect for the fellow who questions 
these things. That process has been 
my own salvation on various exacting 
problems when I realized how little I 
understood about many items and 
found pea-soup fog in the texts. 
Often these were misleading, when 
they did not actually contradict one 
another. In fact, Mr. Gile shows 
unusual discernment when he notices 
that the words “always turn the 
engine in the same direction”’ do not 
tell which direction. Our contacts 
all show that operators believe the 
printed instruction meant the same 
direction the engine runs. Frank H. 
Browning, Seattle, Wash. 


Municipal Power Costs 
OPERATING COST DATA in the arti- 


cle, New Turbines Cut KWH Costs . 


26%. POWER ENGINEERING, Septem- 
ber 1953, are incomplete and, as a 
result, misleading because of the fail- 
ure to include depreciation charges 
and interest on the investment. These 
costs are given for the municipal 


power plant, City of Menasha, Wisc. 

I do not know the cost of the new 
ey plant in Menasha but as- 
sume that it could not have cost less 
than $160 per kw of installed capac- 
ity. It may have cost more. At $160 
per kw, a plant of 10,000 kva, or 
8,000 kw, would represent an invest- 
ment of $1,280,000. 

I cannot believe that annual de- 
preciation charges would be less than 
334 per cent over-all. 

it as little as 344 per cent were al- 
lowed as a return on capital, the 
annual charge for the combined items 
would be 7% per cent of $1,280,000, 
or $93,000. The generation of all 
energy requirement by steam might 
have been $1,000 greater in the steam 
plant if the 155,700 kwh generated by 
diesel-engine power had been added 
to the turbine-generator load. There- 
fore, I estimate the minimum actual 
cost, including the very real deprecia- 
tion charges and return on capital 
that were disregarded in the pub- 
lished article, as follows: 


Cost for 24,813,600 kwh as per 
tabulation on poge 75 of the 

$226,534.16 
Estimated additional costs to gen- 
erate 155,700 kwh in steam pl.snt 
Depreciation and return on capital 


1,000 .00 
93,000 .00 


Total cost to generate 24,969,300 
wh $320,534.16 


This represents approximately 





12.86 mills per kwh as compared with 
11.15 mills per kwh, the cost of pur- 
chased energy. 

Where is the great saving incident 
to the operation of the municipal 
plant as contrasted with cost of pur- 
chased energy? 

If the property taxes a public 
utility pays are taken into account, 
they, in effect, are a further charge 
against the municipal plant. 

Even if the plant were amortized 
on a sinking fund basis, the operating 
costs would not be as low as the 
11.15 mills per kwh cost of purchased 
energy. 

Incidentally, I do not believe that 
prudent city fathers should reckon 
with as little as 3! per cent return on 
capital in view of the hazards that 
might render now modern power 
plant facilities obsolete to a large 
degree before the expiration of 20 to 
25 years. Cornelius G. Weber, Mil- 
waukee, Wisc. 

Editor's Note: This letter was 
sent to the City of Menasha for com- 
ment, which has not been received at 
this writing. 


Pulverizer Explosions 


WITH REFERENCE to the item on 
page 98 of POWER ENGINEERING for 
August, 1954, on Pulverizer Explo- 
sions, if the point is not covered 
by the references cited therein, I 
would point out that elimination of 
“pockets”’ in piping and elsewhere 
in the equipment in which coal dust 
may accumulate is desirable. 

Such deposits may, during opera- 
tion, attain temperatures greatly in 
excess of that prevailing throughout 
the rest of the system and serve to 
ignite the passing coal-air stream. 
Particularly are they a cause of 
repetitive explosions if the glowing 
material therein is not removed after 
the first fire. This I have experienced. 

Careful attention to matching of 
pipe sections and proper construc- 
tion of reducing sections will elimi- 
nate many such hazards. Fred W. 
Cooper, Holyoke, Colo. 
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“What wise guy put that 
sign up on that bus-way!”’ 


HERE'S WHAT 
THEY TELL US 








General Manager F. K. McCune, 
Atomic Products Division of the 
General Electric Co., in a letter to 
Editor Andrew Kramer, recently ex- 
plained GE’s stand in the field of 
Atomic Power development. He said: 


A year ago, very frankly, we could 
not have said that we knew of any 
specific reactor type which by the 
solution of technical problems under 
way on a broad enough scale to ex- 
pect a reasonably early solution, 
would produce economic electric 
power. 

There has been, I believe, far more 
activity and thinking on power pro- 
ducing reactors in the past year than 
ever before. Also, everyone has un- 
derstood for a long time that atomic 
energy programs apart from those for 
direct electric power production, have 
been laying a foundation for this 
effort. 

While I cannot elaborate, I think it 
is fair to say that there has been a 
certain amount of good luck in the 
way answers urgently required for 
other Commission programs have 
nearly dovetailed into the area of 
power-producing reactor develop- 
ment. 

Summing up, therefore, we may 
have been unduly pessimistic a year 
ago. We may be unduly optimistic 
now. Nevertheless, in each case we 
have tried to present the picture as 
we saw it at the time. 


In his reply Mr. Kramer included 
the comment: 


I have always been less concerned 
with the economics of Atomic Power 
development than I have been with 
the technology of it. Last year on the 
very day that Gordon Dean an- 
nounced the achievement of breeding 
before the meeting of the Edison 
Electric Institute at Atlantic City, 
I stood on top of the experimental 
breeder reactor at Idaho Falls. As I 
have told people, here was a block of 
concrete, seemingly solid, no noise, 
no vibration, no heat, no dust or 
fumes, no smoke, indeed nothing 
moving except perhaps the microme- 
ter movements of the control rods. 


Yet in the adjacent room was a 
small turbine electric generator, pro- 
ducing all the electricity needed in 
the building. And that day, for the 
first time, we knew definitely that 
while this was going on, the reactor 
was actually producing as much or 
more fuel than it was burning up. 
Magic? Magic indeed, but since it 


was also reality, we knew that perhaps 
such an achievement would be de- 
veloped and brought to economic 
fruition, regardless of all obstacles, 
technical, social, political and eco- 
nomic, that might stand in the way at 
the moment. 


Chief Engineer Mathieson of Saint 
John General Hospital, Canada, re- 
cently told us that he has many ma- 
sonry-drilling problems, and added: 


Regarding your offer to furnish re- 
prints of the series currently running 
in your publication, Masonry Driil- 
ing by Bernard I. Chapin and Ralph 
H. Alpen, I have found the articles 
published to date to be both instruc- 
tive and interesting. I should appre- 
ciate having a copy of the complete 
reprint when available. I also wish to 
state that while I find a lot of articles 
in your magazine rather heavy going, 
there are still enough items along 
practical lines to make the magazine 
interesting and helpful to me. 


The four articles which comprised 
the complete series on Masonry Drill- 
ing, appeared in the recent June, 
July, August and September issues of 
POWER ENGINEERING. Reprints of 
the series will soon be available. 


Robert R. Marriam recently re- 
quested reprints of Thermal Resist- 
ance of Wall Board, an article by 
H. E. Beckett which appeared in 
June 1936. It is always flattering to 
know that our past issues have arti- 
cles of timely interest to power engi- 
neers. 


Arthur Churchill, Ottawa St. Sta- 
tion, Lansing, Mich., wrote us: 


In perusing the July 1954 issue of 
POWER ENGINEERING, I noticed the 
article about Frank Browning and 
am grateful to you. I purchased his 
booklet Steam Plant Errors when it 
was first published about 15 or 18 
years ago. Since then I have loaned it 
to so many men that I can’t begin to 
recall them all, and like all good 
things, it finally came to an end. 

I valued the book highly and 
should like to have our plant engineer 
make it available to all of the new 
men. Certainly I want a copy for 
myselr. Please quote prices on 25, 50 
and 100 copies. 

Some day I wish to thank Mr. 
Browning personally for helping so 
many men understand common prin- 
ciples — and think for themselves. 
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TALL STACKS PROHIBITED 


So Socony-Vacuum 

Lubricating Oil Plant 

insures boiler draft 

with Induced Draft Bifurcator Fans 








This Socony-Vacuum oil blending and packaging plant is located 
near the Kansas City Airport, so they couldn't erect a tall stack for 
boiler draft. This restriction posed a problem because the plant 
requires two 150 HP boilers to provide steam for plant processes, 
tank car cleaning and barrel cleaning. 


The Induced Draft Bifurcator is a 
motor-driven axial-flow fan in a divid- 
ed housing. Motor is in an isolated 
chamber around which flue gases are 
by-passed so that motor always re- 
mains clean, accessible and ut safe 
temperature. Induced Draft Bifurca- 
tors are built in 24 sizes, for high- 
pressure boilers delivering up to 
60,000 pounds of steam per hour and 
for low-pressure boilers rated up to 
190,000 EDR. 


Socony-Vacuum engineers solved the problem by installing two 
Induced Draft Bifurcator Fans. One Induced Draft Bifurcator 

Fan is mounted in the breeching immediately above the boiler. 
The other Bifurcator is mounted on the roof because of limited 
space above boiler smoke outlet. These units provide adequate draft 
for the two 150 HP boilers — and they require only 

12-foot steel stub stacks. 


For full information on Induced Draft 
Bifurcators, simply MAIL COUPON TODAY. 
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DeBOTHEZAT FANS DIVISION 
American Machine ard Metals, Inc. 
Dept. PO-1054, East Moline, I\linois 


Please send free Bulletin DB-32-52 with full technical 


DeBothezat Fans 
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data on Induced Draft Bifurcators. 
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YARWAY 
SEATLESS 


Features balanced nitralloy 
hollow plunger that seals 
line drop-tight, yet permits 
free, unobstructed flow in 
blow-down. Other features 
—laminated packing, ale- 
mite lubrication, ball thrust 
bearings. USED SUCCESS- 
FULLY IN OVER 15,000 
BOILER PLANTS. 


YARWAY 
HARD-SEAT 


Features tough,  stellite- 
faced and ground dise and 
seat ring, mated to provide 
smooth long-wearing sur- 
faces. Stream-line flow. 
Alemite lubrication. MORE 
THAN 4 OUT OF 5 HIGH 
PRESSURE BOILER PLANTS 
USE YARWAY BLOW-OFF 
VALVES. 


sO 
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FOR 


LOW and 
MEDIUM 


PRESSURES 


PRESSURES 


USED IN OVER 15,000 BOILER PLANTS 


~ 





w Whatever your pressure requirement, whatever 
your piping requirement—there’s a Yarway 
Blow-Off Valve to exactly meet your needs. 

Popular Yarway seatless design keeps blow- 
down lines drop-tight in low and medium pres- 
sure ranges. Sturdy Yarway stellite seat and disc 
design protects higher pressures. 


serve every boiler blow-down need 


All Yarway Blow-Off Valves are strong, rugged 
valves, built to withstand the punishment of 
regular or emergency blowing-down under full 
boiler pressure, and are available in metals that 
stand up under acid washing of boilers. 


Write for new Yarway Blow-Off Valve Bul- 
letins—B-426 (pressures to 400 psi) or B-434 
(pressures to 2500 psi). 


@ Yorway Type C 
Seatless Tandem 
Blow-Off Vaive 


combinations available. 
Flanged or welding . 
connections available. 
For boiler pressures to 


®@ Yarway Type B Seatless Blow-Off 
Valve, iron body for boiler pressures 
to 200 psi, steel bodies, for pres- 
sures to 400 psi. Angle valve shown, 
straightway available. Flanged con- 
nections, See Bulletin 8-426. 


© Yarway Type B Seatiess Tandem Blow-Off Vaive 
combining two angle valves. Other combinations 
available. tron bodies for boiler pressures to 200 
psi, steel bodies for pressures to 400 psi. See 
Bulletin B-426. 


600 psi. NOTE: When 
used in tandem with a 
Yarway Hard-Seet Valve, 
Type C Seutiess may be 
used to 1500 psi. See 


LET YARWAY HELP SOLVE YOUR 


BOILER BLOW-DOWN PROBLEMS! 





Bulletin B-434. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa, 
BRANCH OFFICES IN PRINCIPAL CITIES 


blow-off 
valves 





Only Brown flow meters 
offer you these 
profitable “plus” values 


@ 16 different types of basic instrument © 27 years of experience in flow metering 


systems .. . a flow meter for every fluid, 
every pressure, every operating require- 
ment. You’re sure to find the most profitable 


meter for your specific application. 


@ Nearby service facilities. There’s a 
Honeywell service center as near to you 
as your phone. Service by factory-trained 
specialists is prompt, competent and eco- 
nomical. You’re sure to get maintenance 
and start-up service without delay. 


development and application work. You’ re 
sure to get specialized engineering on your 
flow metering problem. 


@ Nationwide field organization. Brown 


flow metering consultation is available 
from experts in more than 90 field offices, 
located near every major production 
center. You’re sure to have application 
engineering on hand where and when you 
need it. 
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Linear scale meters—me- Square root scale meters— Portable meters—versatility, Low pressure meters—either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical tvpe, 
all control forms. pneumatic transmission .. . not continuously recorded, for air or gas flow. 

all control forms. 





NOTE: 


Tel-O-Set  minia- 





ture instruments 
and ElectroniK in- 
dicators, recorders 
and controllers are 
available for use 
with all flow trans- 
Differential Converter—mer- Area Type Meters for meas- Interchangeable range tubes mitters. 
cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 


transmitter with infinitely . . . electrical transmission. 3rown flow meters. 
adjustable range. 








a flow meter for every fluid... 
every application (all available with electronic integration) 


PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you'll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flew Meters, Indicating, Recording, Integrating, Controlling.” 


H Honeywell 
Fats ow Cortiols 


For more data circle 506 on Post Card 
October, 1954 





Gling Power 


75,000-kw unit at Wisconsin Power and Light Company's new Rock 
River Station combines first side-crossover tandem-compound steam 
turbine and modern supercharged hydrogen-cooled 3600-rpm generator 


or YEARS the demand for electric power has continued to soar in the 

industrial-agricultural area served by the Wisconsin Power and 
Light Company. To match the growing load, this pace-setting Allis- 
Chalmers turbine-generator combination was recently placed in oper- 
ation at the new Rock River Station near Beloit, Wisconsin. 

The 75,000-kw tandem-compound turbine at Rock River is repre- 
sentative of Allis-Chalmers double-flow, 3600-rpm reheat turbines 
for ratings of 75,000 to 150,000 kw. The generator 
incorporates supercharged internal rotor conductor 
cooling — operation-proved since 1951 at Wisconsin 
Power and Light’s Edgewater Station. A duplicate 
75,000-kw unit for the Rock River Station is under 
construction. 

You can depend on Allis-Chalmers for pace-set- 
ting turbine-generator units engineered to meet your 
requirements -—- in ratings up to 500,000 kw. For 
more information, contact your nearby A-C repre- 


sentative. Allis‘Chalmers, Milwaukee 1, Wisconsin. 
A-4383 


Turbine Innovations 


Side crossovers simplify removal of upper cas- 

ing for inspection and enhance turbine appear- 

ance...double-casing HP cylinder... patented 

caihig :. teiglitel taste ol pusngiag, epubems Generator Features 

with basement-located oil tanks and centrifu- Supercharged cooling permits reduced plant 

gal pumps . . . more instrumentation and con- size, lower foundation and crane costs, and 

trol at No. 1 pedestal. smaller breakers and bus structures . . . flexi- 
ble stator core support design . . . thrust-type 

shaft seals . . . simple, centralized hydrogen 

control mounted on generator. 


& ALLIS- 
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Combination 


Steam conditions for this 75,000-kw, 3600-rpm turbine are 1450 psig, 1000 
F inlet, 1000 F reheat, 1.0-inch mercury absolute exhaust. Generator rating is 
12,500 volts, 0.8 short-circuit ratio, 75,000 kva at Y2-pound hydrogen pressure, 
93,750 kva at 30-pound hydrogen pressure. 


CHALMERS 
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Now the many advantages of the C-E Package Boiler, Type VP, are available to you in an 
even higher range of capacities. For Combustion has added two new sizes — for capacities of 
35,000 and 40,000 pounds of steam per hour. 


No C-E boiler has ever “caught on” more quickly or received more widespread and 
enthusiastic acceptance than the VP. This can only reflect the plus values of its Extra Fea- 
tures such as: 


@ More water cooling per unit of furnace volume than any other boiler 
of the VP's size and type. 


Quiet centrifugal fan, which operates at low speed and with an exceptionally 
low noise level. 


Large lower drum, which facilitates handiing wide load swings . . . permits 
a simple, symmetrical tube arrangement . . . simplifies inspection. 


Single Burner —balanced furnace conditions are easier to get and to 
maintain . . . no duplication of burner control equipment . . . no air leakage 
through idle burner . . . change oil gun, when required, in seconds. 


Simple baffle arrangement, which means maximum heat transfer rate 
...no dead gas pockets . . . simplified soot blowing. 


Consider, too, that many companies are discovering that they can get increased flexibility — 
at lower cost — by meeting their entire steam requirements with two or more VP boilers 
rather than with a single, larger unit. 


Why not investigate the extra values you can have with Combustion’s VP Boiler. Send 
for your copy of Catalog VP-115 or, even better, have a C-E engineer discuss your needs 
with you or your consultants. No obligation, of course. 8.774 
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SPECIFICATIONS 
of the VP Boiler 
Capacity—4,000 to 40,000 pounds 
of steam per hour 
Pressures—up to 500 pounds per 
square inch 
Fuel—oil or gas 
Erection — completely shop- 
assembled 
Foundation—simple concrete slab 




















CC® 








COMBUSTION 
; 3 , y Bere 
ENGINEERING 
Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 





BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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Fusetron dual-element Fuses 





Have an Interrupting Rating 





in Excess of 100,000 Amps. 





An interrupting rating in excess of 100,000 
amperes for FUSETRON dual-element fuses 
this was shown by tests that were con- 
ducted under conditions that simulated the 
most severe field conditions. These tests were 
witnessed and verified by the Electrical Test- 
ing Laboratories of New York. 


The test circuits were set to deliver far in 
excess of 100,000 amperes yet the 250 and 
600 volt FUSETRON fuses cleared the shorts 
without igniting readily flamable material 
placed around the fuses and there was 
comparatively little noise. 


These tests show that Fusetron fuses, even 
in the small 30 ampere range, can interrupt 
safely the most severe available short circuit 
current. 


No interference with time-lag 


Time-lag is of utmost importance to give 
proper motor and electrical protection and to 


eliminate needless blowing of fuses. Even 


Fusetron Fuses Help eliminate 
needless Shutdowns for 
Production Engineers. 


Work stoppages caused by needless blows are 

prevented. Even if all the motors on a circuit 

start at one time or other harmless overloads occur 
the fuse link holds to prevent a shutdown. 


Likewise, Fusetron fuses guard against needless 
blows caused by excessive-heating in panelboards and 


switches—lesser resistance results in cooler operation. 


Fusetron Fuses Offer Maximum 
Safety for Electrical and Safety 
Engineers. 


e » 
—_— 
With an interrupting rating of 100,000 am- 

peres, Fusetron fuses give the greatest possible 
protection against damage due to short-circuits. 
And just as important, they reduce the hazard of 


SPeeeeeeeeeeeeeseescecsesecs 


— 


though the interrupting capacity has been 
greatly increased, the time-current character- 
istic of Fusetron fuses has in no way been 
disturbed. 


ALL THIS ADDED SAFETY 

without changing a panelboard or switch . . . 
plus 10 point Protection of FUSETRON 
dual-element FUSES! 

1. Protect against short-circuits. 2. Protect against 
needless blows caused by harmless overloads. 3. Protect 
against needless blows caused by excessive heating — 
lesser resistance results in much cooler operation. 4. 
Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 
5. Protect motors against burnout from overloading. 
6. Protect motors against burnout due to single phas- 
ing. 7. Give double burnout protection to large motors 

without extra cost. 8. 
Make protection of small 
motors simple and inexpen- 
sive. 9. Protect against waste 
of space and money — permit 
use of proper size switches 
and panels. 10. Protect coils, 
transformers and solenoids 
against burnout, 


motor burnouts due to single phasing and over- 
loading. 


Fusetron Fuses Save Time 


Once properly installed, Fusetron fuses require no 
costly inspection time or down-time for calibration 
and other maintenance necessary on mechanically 
operated devices. 

Unnecessary repair work on motors is avoided 
because Fusetron fuses reduce to a minimum the 
danger of damage due to electrical faults. If trouble 
occurs, instead of rewinding or replacing burned out 
motors, simply replace Fusetron fuses. 


Switches and panelboards are protected against 
damage from poor contact heating. 

Fusetron fuses also protect against needless blows 
that cause irritating interruptions of regular main- 
tenance. 
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Proven On loads ABOVE 600 and up to 5,000 Amps. 


BUSS Hi-Cap Fuses Have an 





Interrupting Rating In Excess 





of 100,000 Amps. .. and their blowing 





time can be coordinated with that of Fusetron fuses. 


An unlimited interrupting rating for BUSS 
Hi-Cap fuses on any voltage up to 600... this 
was confirmed by tests reported by the Electricai 
Testing Laboratories of New York. 


BUSS Hi-Cap fuses are designed to give pro- 
tection against dangerous overloads as well as 
high fault currents — yet retain the speed of 
operation necessary to limit heavy short cur- 
rents to safe values. 


When coordinated properly with Fusetron 
dual-element fuses they will not open ahead of 
the fuse nearest to the fault — thus the trouble 
is isolated to the part of the circuit in which 


the fault occurs. 


Added SAFETY on Old Installations 


On installations where the the 
capacity of the circuit has outgrown the inter- 


increase in 


Fusetron Fuses Cuts Cost 
for Top Management. 


Cuts maintenance cost — Fusetron fuses are maintenance 
free. 


Cuts motor repair cost — Fusetron fuses guard the 
motor, against damage due to overloading, single 


phasing, short circuits and other electrical faults. 


Cuts production costs — Shutdowns due to needless 
blows are eliminated. 


Cuts new installation costs — Smaller sizes can be used, 
therefore big savings can be made on switches and 
panelboards. 


Cuts present installation costs — Fusetron fuses hold 
and won't open on starting currents so the need for 
larger panelboards and switches is often eliminated — 
and in many cases new motors can be added to the 
circuit without installing larger panelboards or switches. 


rupting rating of the circuit breakers, BUSS 
Hi-Cap fuses offer a safe and relatively inex- 
pensive to inadequate breakers 


Way protect 


against rupture in event of bad fault. 


ACTION THAT SAVES YOU MONEY 


Don't risk losses. Delay may cost you far 
more than replacing every fuse with a FUSE- 
TRON fuse. By passing 
the word along that all 
purchase and stock 
call for 

dual- 


records should 
FUSETRON 
element fuses on loads 
up to 600 amperes — and BUSS Hi-Cap fuses 
on loads above that, you get action that begets 
money saving. 


On New Construction tell your architect 
to specify this Safer, Better Protection. 


Play Safe—Install Fusetron Fuses 
and BUSS Hi-Cap Fuses now! 


For blowing time charts or more information 
on FUSETRON fuses and BUSS Hi-Cap fuses 
use coupon or write for bulletin FIS and HCS8, 


BUSSMANN Mfg. Co 

(Division of McGraw Electric Co.) 

University at Jefferson, Ste. Louis 7, Mo 

Please send me complete facts about FUSETRON 


jual-element Fuses and BUSS iHi-Cap Fuses. 


Name 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION Title 


Company __ 
7 Address. 





City & Zone 
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LEONARD 


TRASH RACK RAKE 


ee | 


NO GUIDES — better performance and greater economy 


Leonard rakes operate without guides directly on trash rack bars... ride down 

over stubborn obstructions and work them loose. This freedom of movement 

assures fast, easy cleaning of the rack bars. No channel guides need be 

attached to bars or embedded in concrete piers. The initial cost is much less 

because the width of Leonard rakes can be kept to a minimum 

and the expense of guides eliminated. Hydraulic Gates & Hoists 
Turbines Trash Rakes 


Rake teeth parallel rack bars to clear debris and obstacles on 
Pumps Accessories 


descent, tilt to a perpendicular position when ascending 
and carry all extraneous matter to the unloading position. 


Operation is by an electric hoist on either inclined or 

vertical stationary rack bars. HYDRODYNAM ICS 
For information on Leonard trash rack rakes and other ; 

ron yr a _ r the a a waenenagece ths seer Rotovalves Free-Discharge 
turbines, write to S. Morgan Smit ompany, York, Penna. Ball Valve3 Valves 


Butterfly Controllable-Pitch 
Valves Ship Propellers 


For more data circle 510 on Post Card 
POWER ENG SINEERING 








STEEL OUTPUT INCREASED BY 110 TONS PER DAY “COMPLETED 30 HOUR TEST IN JUST 6 HOURS!” “We 
REPORTS STEEL PRODUCER: Tap-to-tap time reduced from completed what normally would have been a 30 hour test in 
18 to 12 hours . . . Fuel cut 46% per ton produced . . . Ton- just 6 hours,” writes the Eclipse Fuel Engineering Co. of Rock- 
nage up 50% daily! That's the job Cities Service Heat Prover ford, Ill. “We found the Heat Prover equally exact, perhaps 
helped perform for one of the largest steel producers. more exact than standard commercial testing equipment.” 


INDUSTRY REPORTS ON FURNACE OPERATION: 


PRODUCTION UP, COSTS DOWN 
WITH CITIES SERVICE HEAT PROVER 


Shown above are just two of the many outstanding accounts 
of the Heat Prover’s impressive accomplishments. Wherever a 
furnace operation is involved, the Heat Prover can help in- 
crease productivity by providing: 

@ Rapid, continuous sampling 

@ Simultaneous reading of oxygen and combustibles 

@ Direct measurement of oxygen and combustibles 

@ Easy portability 

@ Free maintenance and re-calibration service 
Learn how the Heat Prover, supplied and maintained free by 
Cities Service, can benefit you. For details, contact your near- 


est Cities Service office or write: Cities Service Oil Company, 
Sixty Wall Tower, New York City 5, N.Y. 


CITIES ) SERVICE 


Not an instrument that you buy... but a QUALITY PETROLEUM PRODUCTS 
service we supply . . . FREE! 


THE CITIES SERVICE HEAT PROVER... 
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Purifying turbine lubricating oil is a two- 
way job—oil must be kept clean and dry. 
De Laval Oil Purifiers score maximum on 
both counts. They not only remove solid 
contaminants from the oil, but also dry it 
at the same time. Neither dirt nor water 
can recontaminate oil during the process. 


DE LAVAL TURBINE OIL PURIFIERS 
GET THE DIRT AND THE WATER 


Furthermore, De Laval Oil Purifiers do 
not remove oil-soluble additives. Their 
action is entirely mechanical. 

Leading turbine manufacturers purify the 
oil used in flushing and testing their own 
new turbines with De Laval Centrifugals. 
There’s no stronger recommendation! 


DE LAVAL © 


TURBINE OIL PURIFIERS 


for More Dependable Power Production 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York * 427 Randolph St., Chicago 6 * DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
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INSULATION 


SIZES? 
L otge ot small, we have thom ALL! 


Good news! G-B Snap*On Pipe Insulation is now available in a complete range of 
sizes and thicknesses for piping from %” to 24” in diameter. It is also available plain 
or with factory-applied vapor barrier facing. Now you can insulate hot and cold pipe 
of all sizes with this unique one-piece insulation molded of feather-light glass fibers! 


“One-piece”. . .“feather-light”—just picture what these characteristics mean in savings. 
They mean that one man can easily carry complete sections to the job... . quickly snap 
them over pipe .. . quickly secure them with staples ... easily paint or finish them 
as desired. 

And due to the outstanding thermal efficiency of G-B Snap*On (K factor of .23 at 
100° F. mean) you enjoy an important “second saving.” For any given wall thickness, 
G-B Snap*On prevents more heat or cold loss than any pipe insulation on the market. 
Or to look at it another way, now you can use pipe insulation of thinner wall dimen- 
sions than you ordinarily use—and still achieve, or improve, thermal efficiency. 
Seeing is believing—write today for samples and new 8-page brochure with complete 
descriptive and technical data. 


GUSTIN-BACON MANUFACTURING €O. 
250 W. 10th STREET KANSAS CITY, MISSOURI 
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. Serving Industry 


through Practical Applied Science 


in Water and Process Technology 





NATIONAL ALUMINATE CORPORATION 


6216 West 66th Place © Chicago 38, Illinois 


fn CuanmddaseA i banited B vn, Ont 

















HELPFUL BULLETINS 
































WATER CONDITIONING 
101 Improved Oxygen Scavenger 


— Provided in this catalog is information 
on the deoxygenation of steam systems 
with hydrazine. Discusses methods of use 
and handling precautions. Diagrams show 
application of dihydrazine phosphate solu- 
tion to the steam water cycle of an in- 
dustrial type boiler plant, and that of 
hydrazine hydrate to the steam water cycle 
of a central power station. Also included 
are articles covering the advantages of 
hydrazine as an aid to water treatment, 
and its use in a power plant operating at 
1130 F. Mathieson Chemical Corp 


102 Primary Water Treatment — 
The importance of eliminating high prod- 
uct rejection and damage to machinery 
from impure water is outlined in this 6-pp 
folder. Discusses value of primary treat- 
ment, and explains why such treatment 
should be approached only by experts 
Hall Laboratories 


103 Steam-Water Cycle Deposits 
—In the application of analytical tech- 
niques for identification of deposits found 
in steam-water cycles, constituents are 
normally reported by mineral names rather 
than chemical formulas. As a means of 
promoting a better understanding of such 
inalyses, Bulletin 28X8155 provides a 
tabulation giving the mineral name, chem- 
ical formula, usual areas in which the de- 
posits are found, normal causes, and sug- 
gested preventive measures. Allis-Chalm- 
ers Mfg. Co 


104 Boiler Water Treatment — 
Need for proper “designing’’ of mineral 
content of boiler water to prevent losses 
due to corrosion and scale is described in 
a 6- »p bulletin, “Boiler Water.’ Discusses 
methods of research and pretreatment of 
water, knowledge required to determine 
what is needed to make steam of the re- 
quired purity at minimum cost, maximum 
protection against boiler failure. Hall Lab- 
oratories, Ine 


105 Gravity Filters — Bulletin 
2539B, 24 pp, shows complete line of com- 
pany’s Gravity Filters and filter accesso- 
ries, manually-operated, semi-automatic 
and automatic. Includes operating tables, 
rate of flow controllers and gages. The 
Permutit Co 


VALVES, PIPING AND 
ACCESSORIES 


106 Altitude Valves — Sixteen-pp 
Bulletin W-4 describes cushioned altitude 
control valves designed to assure accurate 
water level control in elevated tanks and 
reservoirs. Generously illustrated, this 
booklet covers operating sequence, instal- 
lation arrangements, dimensions; includes 
general instructions and parts list. Golden- 
Anderson Valve Specialty Co 


107 Tips on Steel Valves — Bulletin 


542 gives technical tips on valve material, 
installation and usage, such as effect of 
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heat on valve trim hardness, of thermal 
expansion on valve materials, others 
Charts illustrate each “tip.”” Edward 
Valves, Inc. 


108 Easy Working Valves — Bulle- 
tin W8-A, 8 pp, describes company’s Flow- 
trol valve, fs Ieee to replace valves re- 
quiring frequent or difficult manual open- 
ing and closing, and lists construction de- 
tails, dimensions, technical information 
Golden-Anderson Valve Specialty Co 


109 Flanged Check Valves — Bulle- 
tin 654 ——— explains features of com- 
pany’s flanged silent check valves for the 
control of water hammer. Includes a series 
of dimensional charts for valves of various 
sizes and pressure ratings. The Williams 
Gauge Co., Ine 


110 Insulated Pipe — Catalog 35, 
56 pp, presents data intended to assist 
power engineers to design, order and in- 
stall company’s pre-sealed insulated pipe 
systems. Includes system design and en- 
gineering data, installation and ordering 
instructions, and gives detailed field 
joint procedures. Points out qualifications 
for conveyance of hot or cold liquids or 
gases in underground or overhead, weather- 
exposed conduit systems. Durant Insu- 
lated Pipe Co. 


111 How to Handthread Stainless 
Pipe and Tubing — Data Card TDC 147 
is intended to assist pipe fitters in thread- 
ing stainless tubular products with hand 
tools on job sites or provisional shops 
away from machine threading facilities 
Discusses die stock, dies, speed, cutting 
oils, assembly of threaded joints. Tubular 
Products Div., The Babcock & Wilcox Co 


112 Role of Flange Surfaces — 
‘‘How Flange Surfaces Affect Gasket Seal- 
ability and Joint Performance,” is a 24-pp 
booklet, the latest in a series under the 
collective of “The Gasket.” This most re- 
cent bulletin provides a basis upon which 
to select the flange surface finish most 
suitable for a given gasket. Explains why 
the right finish makes it easy to achieve an 
initial seal and obtain best joint perform- 
ance. Johns-Manville 


BOILERS, BURNER EQUIPMENT 
113 Packaged Boilers — Night-pp 


Brochure WT-7 provides operational in- 
formation and specifications on packaged 
boilers designed to meet steam require- 
ments in the pressure range of 4100 to 
30,000 lb of steam per hour, and for gas, 
oil or combination firing. Engineering data 
and photos are included. Wm. Bros Boiler 
and Mfg. Co. 


114 For Lower Steam Costs — 
“Have You Checked Your Steam Costs 
Lately?” is a 16-pp, non-technical picture 
and caption presentation; it serves to focus 
attention high-cost features of antiquated 
boiler equipment. The first part of the 
booklet emphasizes typical boiler plant 
problems. The latter part illustrates pack- 


aged automatic boiler installations in in- 
dustrial plants, public utilities, food proc- 
essing, and institutional applications. Orr 
& Sembower, Ine. 


115 Heavy-Oil Burners — Bulletin 
175-H, 8 pp, describes company’s heavy- 
oil burners (belt driven horizontal rotary 
type) with 719 to 175 gal. capacity. In- 
cludes such information as nominal burner 
specifications, electrical characteristics of 
standard equipment, lists standard equip- 
ment for fully-automatic, semi-automatic 
burners. Preferred Utilities Mfg. Corp 


116 Flame Rectifier Units — 
Kight-pp Bulletin 9604 describes new mini- 
ature rte rod assemblies, photocell units, 
pilots and other components used in com- 
pany’s Protectoglo combustion safeguard 
systems for industrial oil and gas burners 
Also provides specifications, dimensions, 
application information and price insert 
Minneapolis-Honeywell Regulator Co. 


PROTECTIVE COATINGS 


117 Coatings Classified — Bulletin 
C-150, 8 pp, presents complete data on 
nine different protective coatings to help 
in selecting the one best suited for indi 

vidual plant application. Discusses base’ 
formulation, temperature resistance, abra 

sion resistance, chemical properties, 
method of application. Includes properties 
chart; gives outstanding properties of six 
frequently used primers. The Ceileote Co 





The new and revised publi- 
cations reviewed on these 
pages offer help on many 
operating and maintenance 
problems. To order them, 
use the Reader Service 
Cards on pages 141-142 











118 Protective Coatings — This 12 
pp bulletin on company’s materials and 
recommended coating treatments features 
DEL Primer P-9 as a general maintenance 
primer on wire brushed rusty metal or over 
old paints. Chemical resistance chart is 
offered as a guide for selecting proper coat- 
ing system. David E. Long Corp. 


INSTRUMENTS AND CONTROLS 


120 Telemetering — A new edition 
of Bulletin M1710, 44 pp, illustrated by 
almost 100 photos and line drawings, de 
scribes company’s complete line of Meta- 
meter telemeters and accessories. Features 
telemetering over telephone circuits, car- 
rier current and private wires, Microwave 
telemetering. Shows how Metameter tele- 
metering may be applied to measurement 
and transmission of pressure, flow, liquid 
and water level, moiineuioal motion, elec- 
trical units, totalized The 
Bristol Co. 


121 Instrumentation Bibliog- 
raphy — Bulletin 100 C, 14 pp, lists all 
current literature for this manufacturer 
Numbers and titles are included for cata 
logs, bulletins, specifications sheets, instru- 
mentation data sheets. Catalogs and prod- 
uct bulletins are classified according to 
type of instrument or control, give operat- 


power load 





ing principles, application data, instru- 
ment characteristics. Industrial Div., Min- 
neapolis-Honeywell Regulator Co. 


122 Meters, Controls — Meters and 
controls, including transmitters, indicators 
and recorders are described and illustrated 
in the 16-pp new edition of company’s 
Bulletin 17. Gives specifications for meas- 
uring, receiving, controlling 18 variables 
found in production processes. Bailey 
Meter Co 


123 Water Level Indicators — Bul- 
letin WG 1824, 20 pp, revised, describes 
three models of remote liquid level indi- 
cators for boilers, heaters, storage tanks 
and other vessels in power and industrial 
process plants, for boiler pressures up to 
700, 1500 and 2500 psi respectively. Ilus- 
trates a new wide vision dial, an indicator 
installation, and electronic secondary in- 
dicators. Explains how indicator is used, 
gives typical applications, wiring diagrams. 
Yarnall-Waring Co 


124 Thermostatic Temperature 
Regulaters — Bulletin 8-6, 12 pp, on 
company’s Type “S” thermostatic temper- 
ature regulators, gives such comprehensive 
engineering information as where and 
when to use direct acting, reverse acting 
and three way type thermostatic tempera- 
ture regulators Pits typical engineering 
specifications, explains me and how to 
use single and double seated valves. Illus- 
trated with cutaway photos, diagrams and 
tables, bulletin gives whys and hows of 
temperature ranges, installation “musts,” 
capacities and steam flows per hour. Law- 
ler Automatic Controls, Ine 


125 Electronic Controls — Bulletin 
F 6437, 24 pp, complete with simplified 
diagrams, explains fundamentals < elec- 
tronic temperature controls and their ap- 


plication. Discusses bridge circuit, sending 
elements, type of controls, control applica- 


tions. Includes on-off temperature control, 
humidity, outdoor reset hot water control 
Barber-Colman Co. 


LUBRICANTS 
126 Data on Moly Sulfide — ‘‘Lu- 


brication Properties and Industrial Appli- 
cations of Pure Molybdenum Disulfide’ 
is an illustrated technical paper presenting 
a new concept of lubrication by solids, Ac- 
cording to it, extreme pressure or boundary 
lubrication, without the participation of 
solid lubricants, is practically impossible 
The Alpha Corp 


127 Heavy Oil Purification — 
“Centrifuges for Oil Processing,” is a 16-pp 
booklet giving performance data on three 
Westfalia oil separators for purifying fuel 
and lube oils, with special emphasis on 
No. 6 residual oil. Also describes a new hy- 
draulic lifter and exchangeable bow! liners 
that cut cleaning time down. Centrico Inc. 


PUMPS AND COMPRESSORS 


128 Industrial Pumps — [Industrial 
Catalog I-54, 108 pp, describes most of 
manufacturer’s industrial pumps, includ- 
ing large capacity, deep well submeruible 
pumps for wells 4- and 6-in. ID or larger, 
two-bearing and suction centrifugal 
yumps, ‘‘Motormount” centrifugal — 
for sprinkling and air conditioning appli- 
cations, and pumps for boiler feed service. 
Contains information on construction fea- 
tures, performance tables and selection 
tables. Includes several pages of useful 
information such as weights and measures, 
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comparative equivalents of liquid measures 
and weights, comparison of pressures, 
other conversion factors. The Deming Co. 


129 Screw Pumps — Described and 
‘lustrated in 6-pp Bulletin WQ-S206 are 
screw pumps of the double external bear- 
ing and gear type and the double external 
bearing and gear hopper type. Bulletin 
gives design details, application sugges- 
tions, and dimensional data. Warren 
Steam Pump Co., Ine 


130 Reciprocating Compressor — 
In addition to information on new Freon 
22 units and duplex models, 32-pp Bulletin 
DS-361 has capacity tables, specifications 
and information on operating features for 
compressors and condensing units with 
capacities from 10 to 100 tons. Describes 
automatic multi-step capacity control, 
designed to meet widespread fluctuations 
in air conditioning loads, which is incorpo- 
rated in all sizes of this manufacturer's 
reciprocating compressor. The Trane Co. 





. . » Outstanding Among 
This Month’s Catalogs 


131 > Rubber Products — ¢ vatalog 
25-C is a 24-pp new edition of this 
company’s catalog on industrial rubber 
wow ome Covers V-belts, transmission 
pelts, conveyor belts, all types of hose, 
molded products. Provides information 
on such new products as the Poiy-V- 
drive designed to combine the sim- 
plicity of flat belts and grip of V-belts. 
Also covered in detail are company’s 
Super-Power V-belts and Hydro-Lok 
rubber pipe flange. Product and instal- 
lation photos illustrate this booklet 
and the condensed text is organized for 
quick reference. Manhattan Rubber 
Div., Raybestos-Manhattan, Ine 


132 Diesel Lubrication — Newly 
revised and updated, the “Lubrication 
of Diesel Engines” (Bulletin B-1), is a 
50-pp technical booklet written in 
easy-to-understand language and gen- 
erously illustrated. It discusses diesel 
principles and design, types of engines 
in common use, operating cycles, en- 
gine accessories, and the choice of cor- 
rect diesel lubricants. A quick reference 
trouble-shooting chart lists remedies 
for faulty performance. Sun Oil Co. 


133 For Handling Bulk Materi- 
als — Various types of equipment and 
structures for handling coal, ore and 
other bulk materials are described in 
Bulletin 225, 32 pp. Discusses mechani- 
cal, electrical and structural features 
of such equipment as ore and coal 
bridges, man trolley unloaders, rope- 
operated towers, replacement trolleys, 
hydraulic buffers and rail clamps. Free 
to qualified power engineers, please 
state your job title. Dravo Corp 











SEWAGE HANDLING 
134 Sewage Plant Pipiag — Case 


Study 101 on a new mid-western sewage 
treatment plant lists corrosive services in 
which wrought iron is used to guard against 
»yremature failures. Gives reasons for speci- 
= wrought iron in plants, gives poet 
list of its service. A. M. Byers Co. 


135 Comminuting Unit — Bulletin 
W-317-B17, 28 pp, is an engineering man- 


ual which describes a comminutor for 
automatically screening and cutting coarse 
solids in raw sewage, as a preliminary to 
treatment processes. Includes dimensions, 
hydraulic performance graphs, typical 
channel designs. Cites advantage of instal- 
lation in new or existing straight rectangu- 
lar sewage channels indoors or outdoors, 
or gas hazardous areas. Worthington Corp. 


ELECTRICAL EQUIPMENT 


137 D-C and A-C Generators — 
Electrical and physical specifications on 
company’s complete line of instruments 
and signal source generators are listed in 
24-pp Catalog-Brochure EI-1A. Includes 
agg gree curves, dimensional drawings 
or all permanent-magnet and wound- 
field d-c, a-c, and sine wave generator 
types, details on new tachometer genera- 
tors. Electric Indicator Co., Ine. 


138 Shaded Pole Motors — Bulle- 
tin GEA-6134, 10 pp, describes shaded- 
= fractional hp motors for fan and 
lower applications. Illustrates features and 
applications of motors with ratings from 
1.5 w through % hp. Gives complete speci- 
fications, dimensions, operating character- 
istics. General Electric Co 


139 Super-High Voltage Con- 
ductor — This 16-pp booklet describes 
Aleoa Expanded ACSR, a conductor for 
super-high voltage transmission, telling of 
the research and engineering investigations 
and tests involved in its development. 
Technical aspects of cable construction, 
line erection techniques and special acces- 
sories are discussed, and stress-strain and 
sag-tension information included. Booklet 
also contains drawings and charts as well 
as photos of installed lines and line con- 
struction. Aluminum Co. of America 


140 Isolated Phase Bus — Twenty- 
pp Booklet B-5906 describes features and 
applications of isolated phase bus, a means 
for increasing safety, service continuity 
and equipment protection on circuits with 
high shert-ahvealt capacity. Many typical 
installations are shown. Equipment avail- 
able for service from 15 to 69 kv is pre- 
sented. Design and construction details 
are described with drawings and photos, 
and ratings and dimensions included 
Westinghouse Electric Corp. 


141 Distribution Transformers — 
Publication GEA-6070, 24 pp, on distribu- 
tion transformers, covers their design 
features, advantages of impulse testing, 
nitrile rubber gaskets, Strenicor terminal 
clamps, bushing terminals which handle 
both aluminum and copper conductors, 
other construction details. Includes cut- 
aways, cross-sections, graphs, diagrams, 
photos and other illustrations showing the 
various features. General Electric Co. 


142 Variable Transformers — Bul- 
letin P354, 8 pp, describes the standard 
line in two types of Powerstat variable 
transformers using tables, diagrams and 
photos. Includes price list on entire line of 
transformers. The Superior Electric Co. 


143 Polarized Materials — Form 
2785, 16 pp, catalogs polarized materials 
for any location requiring polarized con- 
nections. Receptacles, caps, connector bod- 
ies grounding type devices are listed. Pass 
& Seymour, Inc. 


144 Stationary Batteries — Speci- 
fication Bulletins CP-536 and CP-537 
cover a complete line of lead-calcium and 
lead-antimony batteries for control, 
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Experienc ed engineers are at your service day and 
night. They diagnose the trouble, prescribe and ad- 
minister the cure for maintenance cleaning problems. 


NO SHUTDOWN 
FOR CLEANING 


Scale removed chemically from caustic 
tanks and coolers while units continued 


to operate. Full capacity restored. 


Time and time again Dowell Service has proved that 
industrial equipment—heat transfer units, boilers, 
tanks—can be cleaned quickly and effectively with 
chemicals. Take this case for example. Dowell was 
called in to clean some caustic cooling tanks and 
coils for a large chemical company. A reduction in 
cooling capacity and an increase in input pressure 
indicated the equipment had become clogged with 
scale. Sea water had been run through these coils as 
the cooling agent, leaving iron and chloride deposits. 


Dowell engineers: pumped specially prepared liquid 


DOWELL SERVICE 





Dowell’s specially equipped trucks provide all the necessary 
equipment for modern chemical cleaning operations. Solvents 
are applied according to the technique demanded by the 
job: filling, spraying, jetting, cascading or vaporizing. 


solvents into the units through regular connections— 
without dismantling. No scaffolding was necessary. 
Caustic production was continued during the job. 
Operations were curtailed only slightly. The tanks 
and coils were restored to full cooling capacity in 
less than 18 hours. 

Whatever your cleaning problem—piping systems or 
process equipment—call a Dowell engineer. He will 
be glad to work with you—no obligation. For con- 
sultation, contact your nearest Dowell office or write to 
DOWELL INCORPORATED, Tulsa 1, Oklahoma, Dept. J-24. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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in 42 cities 


throughout the United 
States and Canada 
Farris Pickering 
representatives 


Wherever you are, this service is as near as 
your telephone—and it's the one sure way to prevent trouble. 
Whether it’s one of the famous fly-ball governors that have been 
faithful servants of industry for nearly a century, or one of the new- 
est hydraulic types, your Farris Pickering Governor will come back to 
you reconditioned for perfect performance, as it can only when it gets 


FACTORY PARTS — FACTORY REPAIRS — FACTORY TESTS 


Your original service cost is your only cost— no production stoppages 
for more break-downs due to faulty work...no maintenance due to 
improper fits and adjustments. You get fair-price repairs with parts 
supplied at net. Your governor is tested on a $25,000 dynamometer 
—not a junior-sized portable unit that cannot give you load control 
governing results. You get a Factory Rebuilt Guarantee along with a 
check report on the cause of trouble and a test report and curves 
on the governor as shipped. 


Precision Speed Coritrols 
Since 1862 


me PICKERING 
ZL4YLL. GOVERNOR CO. 


= 


Palisades Park, New Jersey 


Affiliates: FARRIS ENGINEERING CORP. + FARRIS FLEXIBLE VALVE 
CORP. + FARRIS STACON CORP. + FARRIS HYDROTORQUE Corp. 
FARRIS HYDROSEAL CORP 
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switchgear, and auxiliary power applica- 
tions. The specifications include data on 
battery ratings and capacities, details of 
design and construction, dimensions 
weights, and types of containers. C & D 
Batteries, Inc. 


145 Silver-Zinc Batteries — This 
6-pp brochure describes company’s silver- 
zine batteries in both single cell and multi- 
ple cell construction. Lists such features as 
uniform discharge of voltage, high drain 
rates, high output per unit volume. C on- 
tains technical data charts of primary and 
secondary batteries. American Machine & 
Foundry Co. 


146 For Process Industries — [lec- 
trical equipment for the process industries 
is presented in illustrated Publication 
GED-1966A, 28 pp. Provides detailed in- 
formation on equipment for power genera- 
tion, for power distribution and conver- 
sion, power utilization, and instrumenta- 
tion. Also lists company publications of 
interest to process-industry power en- 
gineers, and gives location of service shops 
and warehouses applicable to process in- 
dustries. General Electric Co. 





It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the two post cards pro- 
vided on pages 141-142 











147 Power Apparatus for Chemical 
Industry — No. 41. A recent 28-pp issue 
of the E-M Synchronizer, deals with the 
— of electric power apparatus in 
the chemical industry. An article on large 
motors and controls emphasizes enclosures 
and special features recommended for 
protection against hazardous conditions 
Also in this publication is a selection index 
for large motor protective enclosures, a 
discussion on use of silicone in insulating 
materials and in metal coatings for atmos- 
pheric protection; and an article giving 
recommended minimum stock of renewal 
parts for large motors and controls. Elee- 
tric Machinery Mfg. Co. 


148 Electrical Operation Troubles 
— Symptoms and remedies for electrical 
failures in office and industry are discussed 
in a humorously illustrated 16-pp brochure, 
“Electrical Operation Headaches — How 
to Cure Them and Profit.”” Directed at 
saving management time and money 
booklet considers such problems as wiring, 
lighting, telecommtunications, safety equip 
ment and electronics. B. Kichwald & Co 


LIGHTING 


150 Fluorescent Lighting — This 
24-pp fluorescent lighting guide book is a 
reference digest on fluorescent products. 
Gives advantages of this type of lighting, 
summarizes various lamps and parts, in- 
cluding starter sockets, lampholders. In- 
cludes reference chart for lamp perform- 
ance when interchanged with typical bal- 
lasts. Tabulations include seven shades of 
“white” lamps and 4 pp of ordering in- 
formation. Sylvania Electric Products Inc 


151 > Luminous-Tube Transformers 
— Bulletin GEA-5859C, 8 pp, describes 
company’s complete line of luminous-tule 
transformers for indoor and outdoor ap 
plication. Includes standard ratings, data 


POWER ENGINEERING 





*“ You see Powell Valves everywhere! And with... 


. . . good reason! They’re famous for dependability. Economical, too. 
What’s more, Powell has a complete line.” 


4 
Just name the valve needed... | 
... POWELL CAN SUPPLY IT! Small wonder— 
since Powell probably makes more kinds of valves 


and has solved more valve problems than any other 
organization in the world. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


Available through distributors in principal cities. In 
bronze, iron, steel and corrosion resistant alloys. 1” 
to 30” and 125 pounds to 2500 pounds W.S.P. On 
problems, write direct to The Wm. Powell Company, 


Cincinnati 22, Ohio. 


| LOS +; 
Powell Valves ‘’ 
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Yere’s how they solve another water treating problem 


In the system illustrated, three Milton Roy Controlled Volume Pumps 
automatically control the proportional feed of treating chemicals to boiler 
feed water: sodium sulphite for oxygen removal . . . di-sodium phosphate 
for calcium precipitation and scale prevention . . . caustic for pH control. 
Results? Decreased turbine and boiler downtime... optimum boiler 
water conditions! 

Thousands of such M”ton Roy complete water treating systems and 
Controlled Volume Pumys installed throughout industry save time and 
money for large and small power plants alike. Standard “packaged” 
systems are furnished complete, for pumping controlled volumes of 
chemical additives against any boiler pressure. 


Write for Technical Paper No. 55—“Automatic pH Control in 
Water Treatment.” 


ae ay 
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Engineering Representatives 
in the United States, Canada, 
Mexico, Europe, Asia, 
South America and Africa 


7 
\ 


¥ 


COM PANY 


Manafaciiong Cangas 1320 E. MERMAID LANE «+ PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


For more data circle 518 on Post Card 


| lustrated catalog describes standard 


and dimensions for brick-bat hanger, in- 
door hanger, core-and-coil, display sign 
transformers. General Electric Co 


MECHANICAL POWER 
TRANSMISSION 


152 Roller Chains, Sprockets — 
Catalog 754, 64 pp, describes, illustrates a 
line of roller chain stock sprockets, includ- 
ing minimum bore sprockets for reboring, 
also finished bore and Taper-lock bushed 
sprockets which are ready to use. Tables 
yer speed ratios for sprocket combina- 
tions, standard keyways and setscrews. 
Includes chain selection and application 
data, installation and lubrication recom- 
mendations, chain length calculations, di- 
mensions and price lists for single and mul- 
tiple strand roller chains, information on 
drive casings. Diamond Chain Co., Inc. 


153 Nylon Bearings — This &-pp il- 

ines 
of Nylined bearings and Nyliners. De- 
scribes advantages of this bearing ma- 
terial, particularly where bearings must 
operate without oil lubrication. Contains 
engineering data, installation information, 
bearing evaluation chart. Thomson Indus- 
tries, Ine. 


154 Power Transmission Products 
—A line of mechanical power transmis- 
sion products is presented in Catalog 
B20-53, 8 pp. Describes and illustrates 
silent chain, roller chain and company’s 
Hy-Vo drives; sprockets, cable chains, drive 
shafts, couplings and clutches. New in- 
formation is included on Taper-Lock 
sprockets, cam clutches and torque limit- 
ing clutches. Brief specifications, stock 
sizes, applications and descriptions are 
included Morse Chain Co 


SAFETY 
155 Rules for Solvent Safety — 


“An Approach to Solvent Safety” is a 
non proprietary discussion ot the problem 
of finding the right solvent for the job. 
Shows how this is capable of easy analysis 
and control by application of seven rules 
of measurement to solvent qualities. Al- 
though the discussion uses the electric 
power industry illustratively, its approach 
is basic. John B. Moore Corp 


156 Frangible Discs — This series 
of catalog sheets covers the variety of uses 
offered in the protection of pressure sys- 
tems by frangible dises (individually-de- 
signed pressure relieving device used to 
protect equipment or process systems 
Diagrams and tables covering design and 
dimensions of frangible discs make this a 
veritable handbook on pressure system 
protection. Frangible Dises, Ine 


OTHER EQUIPMENT 


157 Concrete Floors — This 28-pp 
illustrated bulletin describes company’s 
absorption process method of installation 
in step-by-step pictorial sequence. Gives 
advaniages of heavy-duty concrete floor, 
examples of use in warehouses, food plants, 
others. Kalman Fioor Co. Inc 


158 Construction Services — Pre- 
pared as a photographic story, this hand- 
some 45-pp book describes the services and 
activities offered by this company’s ma- 
chinery division construction y ano ABinert 
Shows power plants and typical utility 
central station projects. An introduction 
explains how company personnel are 
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Meet the Tubes 
that Meet Your Needs 


Seamless and Welded 
Stainless Tubing }, 


a 


B& 
Carbon, Alley and 


for 
Cc 
Ondensers ang Heat Exchangers \#) 


— 


CARBON STEEL 

This grade is used where service conditions are mild, that 
is, where the temperatures involved are relatively low and 
corrosive attack is not anticipated. 


LOW CHROMIUM STEELS 

The addition of chromium and molybdenum give these 
alloys good strength at elevated temperatures and improved 
resistance to oxidation as well as resistance to deterioration 
in services involving some hot corrosive gases. 


INTERMEDIATE CHROMIUM STEELS 

These grades have applications similar to those of the low 
chromium group except the additional alloying elements 
improve their characteristics and permit higher operating 
temperatures. They are particularly adapted to the handling 
of oils or hydrocarbon fluids containing sulphur com- 
pounds. 


NICKEL STEELS 

These steels are particularly suited for handling neutral 
salt solutions such as sodium and potassium 

nitrate or sulphate. They have found service Mo 
in the black liquor evaporators of soda the 
and kraft paper mills. Another field of “4 
application has been in sub-zero t«m- 

perature service where high impact 

resistance is also a necessity. 


STAINLESS STEELS 


These steels are for special- 
ized application where 
service conditions are 
extreme, that is, where 
corrosive environments 

or high temperatures 

are problems. The stainless 
steels have wide usage in 
the chemical industries, 
petroleum refinery, paper 


making, drug preparation, 
For sound assistance in meeting your speci- 


food processing and dairy . ing, yoo oe 
H ‘ : c tubing requirements, write jor Bulletin 
and beverage industries. of ; Sn 329A or, better yet, get in touch with 
Mr. Tubes, your link to BOW. He repre- 
sents BGW’'s headquarters technical staff 
and strategically located district offices, 
and B&W's nationwide network of fine 
tubing distributors, 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 
Beaver Folls, Pa. —Seamless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio— Welded Carbon Steel Tubing 
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Control Switchgear 


Now you can have your choice of two modern C&D batteries—specifically 
designed for control, switchgear, and auxiliary power applications. The 
two batteries, PlastiCal and PlastiCell, are available in practically any 
capacity—from 10 A.H. to 770 A.H : 


PlastiCal has lead-calcium grids for maximum life—conservatively engi- 
neered for 25 years in full-float service 


PlastiCell has positive plates made of high-tensile alloy grid metal for extra 
life and has a projected life of 14 years in float service. With both PlastiCal 
and PlastiCell you get: 


life. combines of 
Triple insulation — thick 
2 er Soares. seperetaty. Gg 
@ Saftee Vent — outstanding CAD development that prevents accidental 
battery explosions. 
4 Crystal-ciear plastic jars—heat-resistant and hermetically sealed. 


5 Plastite Post Seals—easier maintenance. 


For Details — 
Write for new C&D 
Specification Bulletins 


a> BATTERIES, INC. 
of Conshohocken, 


Fa. CP-536 
on PiastiCal Batteries 


CP-537 
on PlastiCell Batteries 


Manufacturers of Industrial Batteries since 1906 
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equipped to consummate any type of 
working contract. Dravo Corp. 


159 Acidizing for Water Wells — 
This bulletin explains company’s acidizing 
service as designed to restore production 
in old wells by removing accumulated 
scale deposits and enlarging channels in 
water-bearing formation. Discusses treat- 
ment method, gives three case histories 
showing how service is applicable to all 
types of wells. Dowell Inc. 


160 swivel Fittings — Catalog FS- 
107, well illustrated with photos and sec- 
tional drawings, shows two types of man- 
ufacturer’s small size high pressure and 
high temrerature ball bearing swivel fit- 
tings, in sizes from %%@ to 1 in., and from 
working pressures of 6000 Ib psi at 225 F 
to 1250 psi at 750 F, for broad oil-industry 
coverage. Describes method of construc- 
tion and application. Eemseo Mfg. Co 





Postage-free cards for 
ordering catalogs are on 
pages 141-142. You may 
also use the cards to ask 
for further information on 
the advertised products. 











161. Non-Shrink Grouting Method 
— The successful grouting of heavy equip- 
ment with Embeco non-shrink motor 
is described in 16-pp Bulletin E-le. Out- 
lines and illustrates what this mortar is, 
some common methods of grouting differ- 
ent types of equipment, mixing and plac- 
ing of grout, cold and hot weather grout- 
ing, and measurable characteristics of the 
mortar. Contains data on recommended 
mixes and estimating tables, also illustra- 
tions. The Master Builders Co 


163 Water Hose — Bulletin F3351- 
£254, 8 pp, describes, illustrates com- 
vany’s line of water and water suction 
= Lists specifications for each type as 
to size, weight, construction, recommended 
use and working pressures. Boston Woven 
Hose & Rubber Co 


164 Air Filters — Bulletin 54-500, 


14 pp, lists six cost saving features of 


| compressed air line equipment. Describes, 
| illustrates plastic bowl-filters, lubricators, 


regulators. Tables show dollars and cents 
value of wastage, number of outle* or 
branch pipes. Breco Mfg. Co., Ine. 


165 Why Mist Eliminators — How 
this company’s mist eliminators and en- 
trainment separaters can improve the per- 
formance of process equipment is covered 
in 12-pp Catalog 13. Photos and text tell 
how Yorkmesh Demisters are constructed 
and how they work. Examples of their use 
in evaporators, scrubbers, steam drums, 
and other equipment are cited, and a case 
history of vacuum tower installation is in- 
cluded. Also included are installation sug- 
gestions and an engineering data section 
covering allowable velocities, pressure 
drop. Otto H. York Co., Ine 


166 Catalytic Exhausts — This bul 
letin describes OCM catalytic exhausts 
designed to remove harmful exhaust fumes 
from internal combustion engines burning 
diesel, LPG or non-leaded gasoline. Lists 
in-plant equipment (portable welders, sta- 
tionary engines etc.) as types benefiting 
from these exhausts. Oxy-Catalyst, Ine. 
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for Safety and Long-Time Service 


a @ @ 


For 2000, 3000 and 6000 pounds service — Sizes !/," to 6” 


SCREW END TYPE 


82 @ @ 


For schedules 40, 80 and 160 pipe — Sizes 1/;” to 4” 


SOCKET WELD TYPE 


Vogt Ells, Tees, Crosses, etc., are 
forged from carbon steel or various 
alloys to meet specific operating con- 
ditions. Catalog F-9 will aid you in 
their selection and proper application. 


October, 1954 


Shocks and stresses imposed by high pressures and high temperatures are taken 
in their stride because Vogt fittings are uniform in structure, fine grained, and 
free from porosity . . . the superior product of laboratory controlled materials and 
giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 
in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGi MACHINE CO., INC 


Louisvilie 10, Kentucky 
BRANCH OFFICES: NEW YORK e PHILADELPHIA e CLEVELAND e CHICAGO e DALLAS 


DROP FORGED 
STEEL FITTINGS 
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the chorce 


was right {” 


When a prominent North Carolina community converted its power plant to 
diesel operation, it called in Sinclair Lubrication Engineer Jim Holt 
for his recommendations on proper lubricants. 


Mr. Holt reports, “I recommended Sinclair RUBILENE”. My previous experience 
convinced me that this diesel lubricating oil would provide maximum wear protection 
for this power plant’s six 1000 K.W. diesel engines. RUBILENE also guards against 
sticking rings and prevents excessive wear of cylinders, pistons and other moving parts 
operating continuously for long periods. 


“RUBILENE was the right choice,” Mr. Holt continues. “After 33,000 hours of near-continuous 
operation, bearings show very little discernible wear — and there’s not a sign of erosive 

or corrosive action. Oil consumption is remarkably low, considering the prolonged 

operating hours under overload. All six 1000 K.W. engines, with a total output of 6400 K.W 
per hour, use a total of only I barrel of oil a day!” 


Why not give a Sinclair Lubrication Engineer the chance to help solve your lubrication 
problem. There's no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N.Y. 


SINCLAIR DIESEL LUBRICANTS 
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“The key men and women 
of our organization 


regularly and thoroughly read Business Publications 
... especially articles covering business trends in mer- 
chandise and developments in the retail variety field.” 


To carry Mr. Williams’ thought a step further, men and 
women who have to keep their thinking a step ahead of 
their work have one common characteristic. They read 
thoroughly the publications that give them the most help. 


Just as the Kresge executives follow their business pub- 
lications for trends and developments in the lines of their 
special interests, so leaders in every field of business and 
professional activity study each issue of the business peri- 
odicals in their own fields. 


Such regular and thorough reading is a tribute to the 
ability of editors and special writers to think in terms of 
tomorrow. Regular and thorough readership means, too, 
that the advertising pages of the Business Press form a 
direct sales channel for products and services that are sold 
to business and professional men, 


NATIONAL BUSINESS PUBLICATIONS, INC. 1001 ritteonth street, w.W., Washington 5, D.C. + STerling 3-7535 


The national association of publishers of 165 technical, 
professional, scientific, industrial, merchandising and 
marketing magazines, having a combined circulation of 
3,849,056...audited by either the Audit Bureau of 
Circulations or Business Publications Audit of Circula- 
tion, Inc....serving and promoting the Business Press 


of America... bringing thousands of pages of special- 


ized know-how and advertising to the men who make Kg ) 


decisions in the businesses, industries, sciences and pro- 
fessions... pin-pointing your audience in the market of > 
your choice. Write for list of NBP publications and 

the latest “Here's How” booklet, “How We Use the 


Business Press and Why” by William C. Sproull, Direc- . 
tor of Advertising of the Burroughs Corp., Detroit. 








To Meet All Your Fittings Needs 
With an Unsurpassed Range 
of Sizes and Materials 





BUTT 
WELDING 
FITTINGS 





ASA 
FORGED 
FLANGES 


FORGED 
SCREWED OR 
SOCKET WELDING 


FITTINGS 


TO MARK PROGRESS 


FLANGES 


LONG 
WELDING 
NECKS 





LARGE 
DIAMETER 
FLANGES 
AND RINGS 


| 
fess 
E 





Conplele Sorviee ... 


| To Meet Your Entire Fittings 
‘fie. Needs with a Line Complete 
In All 6 Major Types 





42 INCHES 


Yo INCH 
THROUGH 


24 INCHES , : : 
For dependable service that results from an ideal 


combination of broad line and ample stock... 
specify and buy LADISH ... the Controlled Quality 


Yq INCH line that offers a complete range of sizes, types, 
THROUGH 
4 INCHES weights, pressure ratings and materials needed for 


virtually any piping installation. Your local Ladish 
distributor’s ample stock is backed by complete fac- 
tory inventories to keep your piping jobs on schedule. 


So, for complete service in fittings... specify and 
6 INCHES 


THROUGH ;, . 
46 INCHES buy LADISH. 


For your new 304-page Ladish Fittings Catalog, No. 55 
contact your Authorized Ladish Distributor, 


your local Ladish District Office, or write 


Yq INCH 
THROUGH : to Ladish Co., Dept. POE, Cudahy, Wis. 


24 INCHES 





THE COMPLETE Li ontolled Qualily FITTINGS LINE 


PRODUCED TO ONE STANDARD OF UNSURPASSED QUALITY 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


UP THROUGH Distret Offices, New York © Buttolo © Pittsbu 
20 FEET 0.0. Y. Louis © Atlante © Howton s Yuka les Angeles « 


CARBON, STAINLESS AND ALLOY STEELS, 
ALUMINUM, NICKEL AND OTHER 
FERROUS AND NON-FERROUS METALS 





“Boeing’s 59,000 employees 


feel closer 


to the company...” 


WILLIAM M. ALLEN 


President 
Boeing Airplane Company 


\\\. 


\ M\\ \\ 


“Boeing’s 59,000 employees feel closer to the company since our recent successe 
ful person-to-person payroll savings drive in the Seattle and Wichita Divisions, 
Through letters and personal observations many employees have told us they 
have a greater sense of being a part of the company—that Boeing is interested in 


the welfare of each and every man and woman on the payroll.” 


That’s the way it is with Payroll Savers. With the 
realization that systematic investment in U. S. Savings 
Bonds is a sure road to the down payment on a home, 
comfortable retirement, or other objectives, comes a 
better appreciation of a man’s job and his company. 

lo most Payroll Savers, a day’s absence from work 
means just that much out of his take-home savings. And 
he no longer takes chances, because he wants to stay 
off the accident list. He looks for better and quicker 
ways to do his job—promotion will mean more dollars 
for Savings Bonds. As a stockholder in America he 
takes a betier interest in national affairs, the sound dol- 


lar, and economic stability. 

G10 of Boeing's 65,000 employees—more than 59,000 
Payroll Savers. as a result of a 
person-to-person canvass that put a Payroll Savings 


Blank in the hands of every Boeing employee. Certainly 


men and women—are 


that is a high percentage of which Mr. Allen may well 
be proud. But it is not exactly unique. A number of the 
15,000 companies which have the Payroll Savings Plan 
have 90% participation: many are in the 80% to 90% 
group. and many more are in the 60°, 70%, 80°% class. 
In every case, these high percentages followed a person- 
to-person canvass that put a Payroll Savings Applica- 
tion Blank in the hands of every employee. 

If less than 60° of your employees are Payroll Savers, 
do something about it. A phone call, telegram or letter 
to “Savings Bond Division, U.S. Treasury Department, 
Washington, D. C..° will bring prompt assistance from 
your State Director, LU. S. Treasury Department. He 
will help you install, or revitalize a Payroll Savings Plan, 
through a simple, person-to-person canvass which your 


employees will be glad to conduct, 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 
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14 TONS AT A TIME 


70 tons of coal stockpiled in 5 passes by 
Allis-Chalmers HD-20 Tractor with Special Coal Biade 


OAL is brought to the power plant of a large 

northern Indiana industrial plant by rail. 
Cars are dumped over hoppers and coal not needed 
immediately at the plant is stockpiled. 

As this coal flows from the stacker it is dozed 
out over the stockpile by an Allis-Chalmers HD-20 
Tractor equipped with specially designed Baker 
coal blade. The coal from 70-ton cars is moved 
150 to 200 ft. in five passes, coal from two 50-ton 
cars takes seven passes — an average of 14 tons 
at a pass. 


Tractor Compacts Coal 
The coal is well compacted to help prevent spon- 
taneous combustion, through the repeated trips of 


Big Allis-Chalmers HD-20 Tractor has 175-hp. diesel, weighs 25 tons 
complete with blade. Baker coal blade has extra, 56-in. height and 
14-ft. length, plus boxed-in ends that help carry 15 to 20 percent larger 
load than regular blade. “ 


the heavy tractor over the stockpile. Complete 
with blade, the unit weighs approximately 25 
tons — enough to tightly pack the horizontal lay- 
ers of coal and eliminate the flues that often lead 
to burning. 

With a 175-hp. diesel engine, the tractor has 
plenty of power for moving big loads. A hydraulic 
torque converter drive multiplies torque up to 
four and a half times where needed to start the 
load of coal, then automatically accelerates to the 
highest traveling speed that conditions permit. 


Has Hydraulic Steering 


Convenience of operating and servicing the HD-20 
Tractor also contributes to its high over-all out- 
put. Hydraulic control permits steering with the 
touch of a finger. Other operator conveniences 
include comfortable seats, clean platform and 
excellent visibility. For simplified repair, major 
tractor assemblies are easily removed without dis- 
turbing adjacent parts. Truck wheels, idlers and 
support rollers need be lubricated but once in 1,000 
hr. There are no lubrication fittings under tractor. 

Additional information about this HD-20 Trac- 
tor and coal blade — or about the three other 
Allis-Chalmers tractors, tractor shovels, scrapers 
and motor scrapers for stockpiling coal — can be 
obtained from an Allis-Chalmers dealer or direct 
from the company. 


J ALLIS-CHALMERS 
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Controlling 
Costs 
Automatically 





Republic Automatic Combustion 
Controls Offer All Types of 
Boiler Plants Three Ways to Save 


Automatic combustion controls are 
looked upon primarily as fuel savers. That's 
their most important advantage, but their 
effect on maintenance and equipment costs 


should not be overlooked, either 


For example, Republic Automatic Combustion 
Controls hold operating conditions uniform to 
prevent chain-of-event troubles and high main- 
tenance costs that result from incorrect boiler 
operation. Republic controls, themselves, are 
ruggedly built to give years of dependable 


service 


Also consider the cost of stand-by equipment 
that must be purchased because boilers can't 
be continuously operated manually to produce 
the maximum steam output they are capable 


of generating. Human efficiency just isn’t that 


good. Boilers operated by Republic Automatic 
Combustion Controls, however, perform at 
maximum efficiency, 24 hours a day, 7 days a 
week at all loads. Expensive excess boiler 


capacity is not necessary to meet “peak” loads. 


Republic Automatic Combustion Controls are 
used in all sizes and types of boilers, in central 
stations and in small industrial steam plants. 
Whatever the size or type of your boiler, the 
type of fuel burned or the load conditions, we 
can help you control costs by automatically 
controlling combustion. Write for complete 
details or contact your nearby Republic field 


engineer. 


REPUBLIC FLOW METERS CO. 





Republic Automatic Combustion Controls 
At Carter Oil Company °* Billings, Montana 


The boiler plant for Carter Oil Company’s 
modern refinery at Billings, Montana is operated 
for maximum efficiency by a complete Republic 
control system for combustion, feed-water and 
desuperheating. Automatic combustion controls 
are coordinated with feedwater and desuper- 
heater controls to enable the boilers to meet 
all load changes smoothly. 


The plant consists of four boilers, each rated 
at 42,000 pounds of steam per hour. Total 
steaming rates average 125,000 pounds per 


hour. The boilers are gas fired with oil as stand- 
by. Both fuels may be fired simultaneously, 
if desired 


Looking down the firing aisle of the Billings 
refinery in the photograph above, Republic 
control panels for the boilers are at right. 
Located at the left of each panel are Republic 
regulators which send control impulses to 
positioners of fuel valves and fans. Feedwater 
regulators are also located with the combustion 
regulators. 


2240 Diversey Pkwy., Chicago 47, Illinois 
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Motorists: here's proof... 


Gulf’s cleaner-burning, super-refined gasoline 
solves today’s No. 1 engine problem! 


4 Laboratory tests promised... 


. these immediate and lasting benefits from 
this new, super-refined fuel : 


More complete engine protection than from the 
so-called “miracle-additive” gasolines. Why? Be- 
cause Gulf refines out the “dirty-burning tail- 
end” of gasoline (the No. | troublemaker in 
high-compression engines)—and then treats this 
new Super-Refined NO-NOX to give it a com- 
plete range of protective properties. It protects 
every part it touches against carbon, rust, gum 


Extra gas mileage in all your everyday, short- 
trip, stop-and-go driving. 


No knock, no pre-ignition. Why? Because the 
anti-knock power of new Gulf NO-NOX has 
been stepped up to an all-time high. 
s lamp is burn : This lamp 1s burning 
DIRTY BURNING . NEW SUPER-REFINED 
TAIL-END of gasoline ' GULF NO-NOX, the 
which GULF refines gut | cleaner-burning super-fuel That’s why new Super-Refined Gulf NO-NOX 


gives your engine more power-with- protection 


Stall-proof smoothness. Instant starts, too—and 
fast, fuel-saving warm-up. 


than you've ever known. 


Road tests proved... 


These cars, powered by New Gulf 
No-Nox, actually performed better than 
new... after 15,000 miles! 


True! After 15,000 miles per car—covering all 
conditions of city and country driving—Gult 


test cars showed these results: 
e Higher-than-new horsepower! 
e Better-than-new on gasoline mileage! 


e And not a single trace of carbon knock or pre- 
ignition at any time—even on the steepest 


mountain grades! 


BULE: 


wats SS iz \" 


COMPLETELY NEW! SUPER-REFINED , 


ulf No:Nox 


THE HIGH-EFFICIENCY GASOLINE 
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STOM-BUILT AMERICAN “rine 


I 


CRUSHER 


EXCEEDS RATED CAPACITY BY 3270! 


Crushes Up to 80 Carloads (50 Ton Cars) per 7 Hour Day... 
Reduces Feed Size 8” x 1%” Washed Coal to 114” x 0 


This American AC-7-B Crusher was installed with a guaranteed 
capacity of 440 tons per hour. It has been operating at tonnages 
up to 584 tons per hour—and maximum output has never been 


reached, according to the mine's Director of Preparation 


THE REQUIREMENTS WERE: 


@ High capacity crushing 
@ Flexibility in the sizing of the crushed product 
@ Consistent sizing for any size feed up to 8” 


@ Minimum of fines 


Find out how your plant can maintain high produc- 
tion plus full sizing flexibility at low operating costs. 
Write for American AC Coal Crusher Bulletin. 4 


THE RESULTS: 


CAPACITY —Reducing 8"x1 Y%" to 1 Y%4"x0, the American Crusher 
produced 584 TPH, a 32%, increase over guaranteed capacity. 


FLEXIBILITY OF SIZING product is de 


sired, the sizing can be adjusted externally by means of the Adjust 
able Drop Cage. Further, the AC-7-B can be adjusted in less than 


Whenever a 1” or 1” 


two minutes to produce a 4"x0 product. This flexibility in sizing 


helps meet the changing market demands of this mine's contracts. 


MINIMUM OF FINES—The crushed product, regardless of size 


being made, contained less fines than the requirements of the 


mine contracts 


. and for low-cost 


sample crushing 


The American Sample Crusher, 
with 
Sampling Hopper; 
5 %o 
sample of a sample 


Adjustable 
gives you 
20% 


in one 


the new 


10% —15% or 


operation 


PULVERIZER COMPANY 


i 


Originators and Manufacturers of Ring Crushers and Pulverigers 


1431 MACKLIND AVE. + SAINT LOUIS 10, MO. 
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SEALED VALVES for 


Gates and Globes 
in 900, 1500, 
2500 Ib. classes 


e R-P&C Pressure Sealed Valves have been specific- 
ally developed to meet the requirements of the power 
industry for valves that provide continuous tightness 
under the varying conditions encountered in high 
pressure steam generation. They are particularly 
adapted for high pressure and high temperature ap- 
plications. They are also being increasingly used for 
less difficult services because of the inherent advan- 
tagesof the pressure sealed construction which include: 


@ The elimination of bonnet flanges, bolts and gaskets 





@ Tightness unaffected by temperature changes 
@ No need to restress bolting to maintain tight joint 
@ Disassembly and reassembly for inspection 
greatly simplified 
@ Greatly reduced weight without loss of strength— 
less space required—erection simplified 
@ Insulation is facilitated—neater appearance 
of installation 
@ Precisely engineered construction features provide 
dependable, trouble-free operation of R-P&C Pres- 
sure Sealed Valves. For example, features of Gate 
Valve at left include: 
Bonnet Joint Construction 
Pressure within the valve acts against the bonnet, 
forcing it against a cadmium plated soft iron sealing 
ring. The area of the sealing ring is much less than 
the area of the bonnet to which the line pressure is 
applied so the pressure on the sealing ring is always 
greater than line pressure 


Flexible Wedge 


Provides tightness under all conditions 


stick 


the joint always tight. 


will not 
opens and closes easier than solid wedge—is 
designed to compensate for slight distortions in the 
valve body caused by piping strains. 
Internal Wedge Guides 

Strong guide ribs, cast integral with the body and 
smoothly machined, guide the wedge through its full 
travel. Close clearances between wedge grooves and 
body guides prevent sliding contact between wedge 
and seat ring faces until wedge is seated 


minimize 
wear on seating surfaces. 


R-Pa&C Pressure Sealed Valves are providing out- 
standing, trouble-free service in scores of difficult 
central station instailations all across the country 
They are furnished in a wide range of sizes and types 
lor example, Gate Valves are furnished as standard 
in sizes up to 12” in all pressure classes 900 to 2500 Ibs. 
Globe Valves in similar pressure classes are furnished 
in sizes up to 8”. For a complete listing of standard 
sizes available, as well as complete technical informa- 


tion, design details and dimensions, write for catalog. 








Lubrotite Gate Valves, exclusive with 
R-P&C, provide a patented lubricant seal 
which gives positive shut-off, retards corrosion, 
reduces maintenance. Furnished in iron, iron 
with bronze trim, cast steel with stainless trim, 
in sizes from 2” to 24”. 


THE SECRET OF R-P&C’s 


BETTER VALUES— 
QUALITY CONTROL 


e@ A vital component of each R-P&C 
Valve is an ingredient you can’t see. 
This hidden ingredient insures that 
you get the trouble-free operation 
and longer life engineered into each 
R-P&C design. 

This hidden ingredient is called 
“quality control.’’ It is a philosophy 
that dominates every step of the 
manufacturing operations that pro- 
duce each R-P&C Valve. 

Castings for every R-P&C Valve 
are produced in our own foundries 
under careful metallurgical controls. 
Casting soundness is verified by 
special radiographic techniques 
using radium or radioactive isotopes. 
Dimensional accuracy of each valve 
part is checked by a variety of gaug- 
ing methods, including some speci- 
ally developed by R-P&C engineers. 

Before it leaves the factory, the 
performance of each valve is proved 
by individual hydrostatic and other 
tests. These tests are normally con- 
ducted at pressures higher than those 
for which the valves are rated. 


Bar stock vaives are precision machined 
from highest quality bronze, carbon steel, or 
alloy steel bar stock. Working pressures for 
carbon steel range from 10,000 Ibs. at 150° F 
to 475 Ibs. at 1,000° F. Sizes from Ye” to 1”. 


Asbestos-packed cocks, an R-P&C ex- 
clusive, are furnished in iron in sizes from 
V4," to 6” with screwed or flanged ends. 


Cast steel fittings, ells, tees, laterals, 
crosses, reducers — screwed or flanged ends. 
Furnished in a wide variety of sizes up to 
24”, in pressure classes from 150 Ibs. to 
2500 Ibs. 


Fig. 212 screwed end bronze check 
valve typifies R-P&C’s complete check valve 
line — furnished in iron, bronze or cast steel 
in sizes ranging from %4” to 24”, 


WHICH OF THESE HELPFUL TECHNICAL AIDS DO YOU WANT? 


R-P&C provides a wide variety of free 
technical aids to the buyer in 
valve selection, installation and opera 
tion. Among these are: 

Valve Selector Slide Rule. Handy 
selector slide rule gives all dimensions 
for iron body valves, steel valves in 150, 
300, 400, 600, 900 and 1500 lb. classes 

How To Select Valves. 17" by 11” wall 
chart lists principles to use in selecting 
valves for various applications . . . con 


assist 


siders effects of fluids, temperatures, 
pressures, sizes, service requirements. 

How To Protect Your Valves. 17” by 
11” wall chart lists 22 installation and 
operation pointers to protect valves, 
get maximum life 

How To Know Valves. 17" x 11” wall 
chart graphically illustrates appearance, 
construction, operation, recommended 
applications for gate, globe and check 
valves, cocks. 


Any of these free technical aids furnished promptly on request 
Write R-P&C Valve Division, American Chain & Cable, Reading, Pennsylvania 


Agco 


R-PzC Valve Division 


AMERICAN CHAIN & CABLE 


R-PC 
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from Edison s tiny Sunbury 


of 1883 to 


SUNBURY TODAY 


a gigantic stride in electric light’s sweeping progress 


In providing only the most efficient 

steam generating equipment for the modern 
Sunbury Steam klectric Station of the 
Pennsylvania Power & Light Company, 

as well as for many other outstanding 

central stations, FOSTER WHEELER has made 


a significant contribution to 


W vs on July 4, 1883 Thomas Alva Edison 

closed the switch of the first three wire 
steam-electric station at Fourth and Vine Streets, 
Sunbury, Pa., the great inventor was initiating the 
public use of electric service. The sweeping progress 
that electric lighting was destined to accomplish in 
the years that followed is a tribute to Mr. Edison’s 
genius and vision. 

Poday, located on the west bank of the Susque- 
hanna, almost within view of the site of Edison’s 
original building, stands its direct descendant — the 
mammoth Sunbury Steam Electric Station of the 


FOSTER 


Pennsylvania Power & Light Company. A striking 
example of the industry's rapid development, this 
modern plant’s output assists in serving the home, 
farm, factory and community needs throughout an 
area of 10.000 square miles in Central Eastern Penn- 
sylvania 

Six Foster Wheeler Steam Generators now serve 
turbines No. 1, 2, 3 and 4 totaling 425.000 kw 
capacity. When ultimately completed, Sunbury 
will have a capacity of more than 800,000° kw. 
Foster Wheeler Corporation, 165 Broadway, Neu 
dork f, Vew York. 


WHEELER 
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Station of the Pennsylvania Power & Light Co 
bury, Pa. Ash disposal piping in foreground 





izes a mixture of anthrat and bitunr 
the rate of approxin ate { 
with preheate 


Cross-section of 1,000,000 |b per hr reheat-type steam 
generator for 125,000 kw .turbine generator Unit 4 
Operating conditions: 1750 psig, 1005 F, reheat 1005 F 
Fuel is pulverized anthracite and bituminous coal 
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View, looking north, of the Sunbury Steam Electric 
, Sun- 


One of the F ter Wheeler ba Vv that pulver 


Feeders and exhausters on the 
firing floor at Sunbury These 
feeders are of the rotating 
table type, regulating the flow 
of anthracite and bituminous 


coal to ballin pulverizer 
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1—SEPARATOR-SNUBBER gets 

out water and tames noise 
Announced a irst device of its kind 
to pertorn the in funetion ot Vater 


eparation and nosé 
WSS Water Se parator Snubber! 


too per 


reduction, the 


claimed 


to extract cent | water from 


Vater-sealed acuun pump exhaust 
ind at the ar recluce Norse 
from the va disens oO ear comlort 
level, Both water and 
of the unit and are 

ill within it Ihe 


then disceharyg 


air enter the ile 
eparated eentrifu 


Vater-lree 


Nater leave 
It handle 
0 ettling 
manufacturer 
enientl vt 
nstallatior 
required, a 
nstailed im the 


Vater eparator 


2—REFRACTORY CEMENT pro- 
tects boiler tubes from fly ash 
The ero ‘ iction of hot fl ast re 


vhere 
000 


ported 
boiler tubs oi 1 wit! 
Refractory ¢ hav 
super 
fall off 


dur 0 wller outage, pro i] 


practi Himinated 

Super 
ing high 
resistance to S000 
is claimed 1 » Tt or vhen 
tubes cool 
ing the 
It air-sets to a flint 
and 


cement applied to clean tube 


like hardness, manu 


facturer it need onl 
thinned witt applied b 


run. Refractory & Insulat 


Vater, 
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3—GEARMOTOR puts the power 
where it is needed 


Ihe Floating GearMotoR le 
ion tot 


iwned to 
reduce power transmi imple t 
terms. The 


mount direct] 


ompact gear unit and motor 
on the driven shaft. Sinee 
integral part 
alignment be 
noted, and 
torque arm prevents the year 
init from rotating. The Floating Gear 
MotoR can be mounted in almost an 
and the right angle 


the power unit becom an 
of the adr en haft., mi 
tween them prevented, it) 


i simple 


location of position, 


vyorm and worm gear arrangement let 


the entire unit close to 


cent peak loading ove 
rating Hou 
teel or cast iron 

According to manufacturer, the Float 
ing GearMotoR fulfills the needs for a 
roll or eonveyor drive which is self 
contained and located at the point where 
needed. It is a standardized 
unit providing a range of 
from & to SOO rpm with 
ranging from 1 
announced as relatively 
and affords further 
in maintenance and downtime 
found in &-pp 
Philadelphia Gear Work 


i t r 
” poe 


ny construction 


power 

high torque 

output peed 

nteyral electric 
5 hp It 


n initial 


motor 
cost 


niormation 1 


in F-54 


4—SOLENOID VALVE for high 

temperature and pressure use 
and 
tainle tee] 
and 


maller ‘ 


wned [to higher 
gher pre ires, thi 
olenoid valve is offered in . i 
| n. pipe vA The two 
2500 p and the 1 in 
000 psi. Piston 


ten pe rature 


are rated to 

e to ring erve to 
compensa expansion under heat 
and to elin ticking. The valves 
ailable for normally open and nor 
with bubble 
tiy pilot valve manufacturer 
, and explosion proof housing 
for use in hazardous atmospheres are 
optional. Technical Bulletin 105 give 


Atkomatic Valve Co 


te for 


nate 
are a 
closed operation 


feature 


announce 


data 


5—GRAPHIC PANEL for auto- 
matic ion exchange systems 


With th 


tor can 


panel arrangement the opera 
ee at a glance how the tem i 
functioning. On the panel control board, 
in addition to the usual controls, meter 
a pictorial representa 
units and the 
valve Fach 
ilve re presentation ha two colored 
rhts, one red, one When the 
valve is open, the green light 
on: when closed, the red light is on 
also lit and 
for each material 
acid, inlet water ete 
materials, a 


and recorade rs, 1 
ron exchange 


piping and 


tion of the 
immediate 
Hy yreen 
operation 

I ipe line are colored, 
vith 
being carried a 
W here a lime 
different color or pictorial arrangement 
to indicate thi also Thi ar 
reported e pecially ad 
antayveous for large utilit deminerali 
ation plant , mixed-bed and two-bed 
and hydrogen-sodium 
biend ten It can be modified to 
ndividual plant Graver Water 
Conditioning Co 


a different color 


carrie two 
ised 


anvement 


demineralizer 


need 


6—WOOD LADDER, laminated 
construction for strength 


his laminated ladder is claimed 
to be more than twice as strong as the 
tandard type having solid wood beams 
Key to it yreater strength is its com 
posite wood beam construction, made 
possible by modern glues and gluing 
techniques applied to ladder construe 


wood 


tion. It is similar to that used by fabri- 
cators of glulam wood arches and trusses 
for the construction industry. Long life 
expectancy, non-conductivity and dura- 
bility are other advantages announced 
for this ladder. Timber Engineering Co 


7 —LOCKOUT DEVICE for electric 
switch and fuse boxes 


Used as a safety procedure when work- 
ing on machines and equipment con- 
trolled by a common switch box, this 
multiple lockout device is designed to 
keep others from throwing the switch 
before the work is completed. The lock- 
out allows as many as six padlocks to be 


placed on it o that where a number 
of men are working on the operation the 
current may not be turned on until the 
last man has completed his work and 
removed his lock 

Made of steel, zine iridite plated, thi 
lockout open and 
fashion, the jaws at either end providing 
a lock around switch levers, handles and 
lock holes. It is &', in. long, weighs 10 
oz. Industrial Products Co 


close in eissor 


8—REMOTE INDICATOR is small, 

but easy to read 
This miniature remote indicator which 
has a 5-in. usable seale, incorporate 
everal desirable features. They include 


removable units; easy “one-man” zero 
adjustment; no parallax; internal il 
lumination, and flush er semi-flush panel 
mountings. The indicators can be sup- 
plied as electric or pneumatic receiver 
for the measurement of any function 
such as pressure, draft, flow level or 
temperature. Publication 54 1075 223 
gives full details. The Hays Corp 


Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
141-142 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 





The Installation 


In the Lehigh Portland Cement Co. plant 
at Oglesby, Ill. Original installation of 6- 
and 3-inch Crane steel valves in boiler- 
to-turbine steam piping. Working pres- 
sure: 160 pounds at about 475 deg. F. 








Valve Service Ratings 


SUI ABILITY: 

Hard to Beat 
MAINTENANCE COST: 

Not a penny for repairs 


SERVICE LIFE: 
38 yr.—still O. K. 


OPERATING RESULTS: 
Lowest cost steam control 


AVAILABILITY: 
Complete Crane line 
of modern patterns 


The Valve 


Like their 1916 counterpart designs, 
modern Crane Steel Valves give you 
performance that wins preference in 
every industry. They give you the 
values of steady leadership in steel 
casting... quality design... precise 
manufacturing. And the range of the 
Crane line in pressure classes, mate- 
rials, and patterns, meets every need. 
See your No. 53 catalog, or your Crane 
Representative. 


_ 





THE BETTER QUALITY... BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CO., General Offices: 836 8. Michigan Ave., Chicago §, Illinois 
Branches and Wholesalers Serving 


CRANI 


VALVES FITTINGS 


“a 


Young at Heart After 38 


Crane valves policing main steam lines 
with no repairs—since 1916 


1/1 Industrial Areas 


PIPE 


. 

The Case History 
Never, since installed in 1916, have these Crane 
valves been out of service for repairs. Only care 
given—and good care, obviously—is prompt re- 
packing of the stuffing box and lubrication when 
needed. Such attention usually includes a gen- 
eral clean-up. 
Neither infrequent operation nor the non-lubri- 
cating properties of steam have troubled these 
valves. They respond to the handwheel with 
smooth, positive action. High wear-resistance in 
seating materials keeps them tight as new, year 
after year. 
Buying quality valves from the start assured this 
amazingly low-cost main line steam control. To- 
day this buying policy is more justifiable than 
ever. And today as in 1916, better quality valves 
mean Crane valves. 


/ 
j 
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9—AUTOMATIC INSPECTION SYSTEM for electrical 


automatic 
tem based 
canning circuitry. An 
outstanding feature provided is auto 
matic megging. Conductors are scanned 
at the rate of 1 per second. The standard 
unit can check insulation resistances to 
110 megohms at 350 v d-c. This sensitiv 
ity is achieved by an electronic leakage 
detector. In addition, the Cable Inspec 
direct shorts and 
eircuit 
that the 
individual 
conduit, 


The Cable Ir 


electrical wiring 


pector an 
nspection 


on continuou 


used to locate 
ring out multipl 

It is pointed out 
pector dentify 
multiconductor 


tor 1 


Cable In 
wire in 
wire 
terminal about 
required by manual 
methods. Th designed for 
original test and maintenance of control 
cable transmission lines, instrument 
and and branch 
eircuit thermocouple leads and com 
munication line Adaptors can be pro 
vided to match variou plug In connec 
tor Fanning trips are check 
conductors wired to terminal blocks 

In a multiconductor cable (100 circuit 
Inspector checks insula 


can 
cable 
vil and boxe in 


1/12,500 the 


time 


equipment 1 


control panels, feeder 


used to 


maximum) the 


cable, wiring 


conductor to 
and of each 


tion resistance of each 
every other eondu ‘tor 
conductor to ground. Faults are de- 
tected by d-ce bridge circuits using 
vacuum tubes and relays as sensing 
devices. For a bare ended cable, prior to 
installation, the “circuit seek’’ function 
identifies both ends of a conductor for 
tagging or installation. 

The Cable Inspector consists of two 
portable units master and slave. The 
former incorporates operating controls 
and adjustments and is used for inspec- 
tion functions. The slave unit is used in 
conjunction with master for identifica- 
tion of cable circuits only. The two units 
are self-contained, need only a 115-v 
60-cycle power supply 

Conductors are identified by a co- 
ordinate light system. As each wire i 
removed by the operator for tagging or 
installation, the master automatically 
advances to the next wire and stops for 
identification. The “circuit seek’’ func- 
tion may be used at a distance of up to 5 
between master and slave units. 
connector, other than the 

identified, is required be 


miles 
Only 
( able 


one 
being 


tween them. The slave unit, alone, can 
be used for conductor identification 
where individual conductors or small 
groups of them are run from scattered 
locations to a central terminal point. For 
interconductor and ground insulation 
resistance testing, the cables are con- 
nected to the master unit only. Pana 
ean Div., Panellit, Ine 





10—CABLE RIPPER is easily used, 
speeds wiring jobs 


Designed for ripping the outer covering 
of non-metallic sheathed cable, including 
mall type T, the Hi-225 Cable Ripper 
is inexpensive and easy to use. The 
cable is merely slipped in at the side and 
the handle queezed together; then a 
pull cuts the sheathing as far as desired 
In the case of long ripping, there is no 
lost in feeding the end 
through a narrrow area, because this 
tool has an offset which the cable 
lides by. Other improvements include 
handles for a good grip, cadmium 
tamped holes in the handle 
izes from No, 14 to 
steel: it overall 
heet vives detail 


tine cable 


end 


long 
plating, and 
lor measuring wire 
6. The tool is made of 
length is 5in. A data 

Holub Industries, Ine 


11—RECORDING INSTRUMENT 
incorporates faster response 


An electronic frequeney recorder, in 
faster response, increased 
ion of linearity over 
found in many 
been le veloped for 
plant Thi 
continuously mea 
ure and records and indicate uch 
change as those caused by variation 
in the load on electrical power generat 
ing ystem These are, in turn, 
utilized to regulate power generation 
The new instrument has an accuracy 
of 0.01 eps and is de igned to respond 
to frequency changes a as 0.005 
ep It ji aid to be 
changes in ambient temperature or wave 
form. It i and 24-see 
pen speeds and may be used in 50 and 
60 cps service, Industrial Div., Minne- 
apolis-Honeywell Regulator Co 


corporating 
and exten 
ranyve than that 
nstrument ha 


weecuracy 
wider 


power yenerating single 


eord instrument 


data 


mall 
unaffected by 


available with 12 


12—PROPORTIONING PUMP de- 
signed for control accuracy 


The Hills-MeCanna- Meter is announced 
as a packless, positive displacement, 
fully enclosed unit. Its design makes 
possible a wide output flow range ad- 
justable by finger pressure while the 
pump is operating or stationary. It is 
claimed it will meter quantities from 
5 cc to 6 gph per feed, depending on 
material handled. Under actual operat- 
ing conditions, however, the pump is 
reported to have handled quantities as 
low as 3 ce per hour. Standard speed 
range from 27 to 900 strokes per min 
ute, it is stated, and at the higher speeds 
and capacities particularly, the flow is 
continuous for all practical purposes, 

Design of the pump is such that the 
pumping element is sealed and _ leak- 
proof, says manufacturer, and although 
completely enclosed, the unit is easily 


erviced. Regulation is adaptable to 
automatic control, utilizing direct in- 
trument air signal. Valves are self- 
cleaning, high speed type. Company 
points out that alloy in contact with 
fluid being pumped is small in quantity 
and a complete change-over for handling 
a fluid requiring another alloy can be 
accomplished at minimum The 
pump is also adaptable to ganging in an 
arrangement wherein additional units 
are connected to the basic one; addi- 
tional motors and speed reducers are 
not required. Hills-MeCanna Co. 


cost. 


13—LEVEL CONTROLLER for use 
with liquids or solids 


The Prob-A-Larm Level Control uses a 
bridge circuit for dependability in ca 
pacitance relay circuit. No coax cable 
is required and the probe may be located 
as far as 500 ft from the main unit. This 
instrument works with almost any ma- 
terial, says manufacturer, liquids, pow 
der or bulky materials, giving an electric 
signal for control or alarm when the ma- 
terial reaches the probe in the vessel. 
Jarco Services Inc 


14—AIR COMPRESSOR is heavy 
duty, packaged unit 


The Model PHE is a packaged air com- 
pressor in the 75-100 hp range designed 
to approach the efficiency and economy 
of larger, more powerful, slow speed 
compressors, Incorporating an opposed- 
eylinder, balanced design driven by a 
direct connected, induction motor, the 
compressor is arranged in single or 
multi-stages. The basic design is a two 
stage unit for 80-125 psi, but other 
eylinder arrangements are available for 
higher pressures or for pumping vacu 
ums. The Model PHE requires little 
floor space, a simple foundation and a 
minimum of piping. Form 3155 gives de 
tails. Ingersoll-Rand Co 


15—INSULATING PIPE UNIONS 
now come in additional sizes 


Insulating or dielectric pipe unions, 
which serve as pipe unions and electric 
circuit breaks to stop the flow of stray 
electric current are now available in 
sizes ranging from ', to 2 in. These 
unions are designed to afford protection 
against galvanic corrosion and _ elec- 
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Surprising economy. Conveniently 
accessible and highly efficient in modern 
use, bituminous coal from mines on the 
B&O keeps fuel costs low. 
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expensive storing facilities. 


LAKE 
MICHIGAN 


BAros'own 
Q 


2 
Whee tio 


vet (emt 


d 
° ron! mouln 
LOUrsuLE d 
A Kinova o 
CHARLESTON 
Saawetliown e 
rire FORD 


» 


jas low as you can? 


et 


ae 
4 


Convenient storage. Bituminous 


can be stored anywhere with 


ty. This eliminates the need for 
ie. 


Reserves for centuries. Plants built for 
bituminous coal are assured a continuity 
of fuel supply regardless of emergencies. 
On the B&O alone, are reserves estimated 
at 25 billion tons! 


rocmeisite 
heriotte Deck 


Baltimore &@ Ohio 
Railroad 


Bituminous Coals for Every Purpose 
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pipe are con 
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16—LEAK DETECTOR for all types 
of pressure piping 


Dragnet 
ting 


trument, the 
ior te 
retriger 


vacuun 


applicable 
im, water, oll, 
pre ire or 

t portable and con 
pump, alr torage tant 
tran parent bubble bow! 
fluid, and a flexible 
to piping under test 


non-lreezing 

ose for connecting 
After the 
vith air to the desired pre 


piping ten j pun ped 
ure, the by 


pa valve closed, requiring any air 
pipe from the torage tant 
through the bubble bowl. Any 
piping brings air through the 
bowl, causing the liquid 
indicating the leak If 
vhen the by-pass valve 
is closed, there is no leak in the piping 
A filler plug in the storage tank is pro 
vided for injecting leak-locating odorant 
complete test | aid to 
Bulletin 545 give 
Corp 


entering the 
to flow 
leak in the 
dip tube in tt 

to bubble, thu 


no bubbles oceur 


or chemical. A 
take 10 te 1S min 
detail Universal Control 


17—SLAG BREAKER for pulver- 
ized coal fired boilers 


lagging or wet 
with continuous 
talactites form 
bottom out 


In pulverized coal fired 
bottom t yp 
of molten ash, 


lurnace 
discharye 
ind hang from the 
let. The 
will clog the 
in the earl 
chanical device cle igned to auto 
matically break and knock down the 
lag formation, thus preventing plugging 
of the discharge outlet 

The air cylinder mechanism incor 
porated is timer controlled and adjusted 
o that the breaker | operated approxi 
evel } to 4 min. Water di 
continuous! through spray 
holes in the slag breaker pipe to cool the 
molten slag trean In the operation, 
molten slag will adhere to the 


furnace 


e stal ites grow in size and 


outlet if not removed 


taye Thi me 


ning 


matel 
‘ harge 


ome 


accumulation i 
breaker pipe 
tationary 


breaker pipe and thi 
when the lay 
contacts th 
cleaning bar 

Standard horizontal (illustrated) and 
ailable. The crank 
uggested where structural inter 
ferences make it necessary to lower the 
mechanism a substantial distance below 


furnace outlet United Convevor Corp 


removed 


water cooled 


crank 
type l 


type are ay 


18—CONTROL CENTER offers 
increased flexibility 


flexibility, a new control 
center ha operator's panel 

the door of each individual combina 
tion plug-in unit to accommodate up to 
selector switches, or 


[De iygned for 
a removable 


sur push button 


facilitate their re 
moval, since wires to pilot devices in the 
door need not be disconnected. Also, 
it’s ea to install additional pilot de 
vices in the panel 

Units are enclosed on all sides to local 
ize damage in case of fault. Doors, at 
tached to the main structure, can be re 
closed after the unit is removed. Vertical 
wiring channels and openings into plug 
in units are designed so that wires can 
be laid easily in place, and a steel bar- 
rier separates horizontal wiring channel 
from bu bars High short circuit 
trength i obtained by edge-to-edge 
mounting of horizontal bus bars and by 
use of strong tubular vertical bus. Sec- 
tion dimensions are 20 in. wide, 20 in. 
deep, and 90 in. high, with each section 
accommodating up to six combination 
tarter plug-in units. Square D Co 


iight Thi 


pilot 


19—TWO-IN-ONE CAPACITORS 
for air conditioners 


New! y-designed capacitors for air condi 
tioners that can individually provide the 
power factor correction of two single 
capacitors of the same voltage ratings 
are announced. The units are generally 
less costly, occupy less space, weigh less 
and require less handling than two single 
capacitors, company points out. They 
can be applied wherever electrical cir 
cuits in air conditioners are designed for 
two running capacitors and a method of 
witching 
Enclosed in solderle steel case, unit 

are compo ed internall of low-loss Kraft 
paper and dead-soft annealed aluminum 
foil impregnated with company’s dielee 
Two types of bushing terminals are 
fork terminals and quick- 
connect (solderless) terminals. Each unit 
has three bushings, one of which is com- 
mon to both sections. Capacitors are 
available in voltage ratings of 236, 250, 
30, and 440 v a-e with selective micro 
farad ratings. General Electric Co 


tric 
available 


20—HEAVY CEMENT is easy to 
apply and fast setting 


Setting Garonite is announced 
as a heavy, dense cement which dries 
without shrinking to a mass of great 
trength. It is ready for use, says com 
pany, and is easily and safely applied 
by adding water. It is grey in color, and 
oil resistant. Applications for this ex 


Instant 


tremely fast setting cement include an- 
chorage for bolts, posts, handrails, par- 
titions, instrument panels; grouting of 
machinery; repairing of concrete floors. 

According to manufacturer, this ce- 
ment permits use of light machinery or 
equipment within 30 min after applica- 
tion, and of even the heaviest of vibrat 
ing units within an hour. Floors may 
be opened to traffic at the same rate of 
time, depending on load. Garonite i 
reported to be three times as strong as 
concrete that is fully cured. It is for 
interior use in areas not subject to con 
tant water. Garon Products Co 


21—WATER TREATMENT PLANT 
is compact, economical unit 


This package-type water treatment plant 
integrates all equipment from inlet to 
outlet clearwell, chlorinator, feeders 
and proportioners, filters, recarbonator 
vhen required, controls and instruments, 
and interconnecting piping. Standard 
layouts for the complete plant are avail- 
able in capacities from 0.1 to 2.0 mgd 

Heart of this low cost plant is manu- 
facturer’s Reactivator, a cold-process 
water treating unit for selective or 
simultaneous removal of turbidity, color, 
and organic matter; taste and odor; iron 
and manganese; and hardness. It is a 
high rate unit of the solids-contact type, 
embodying, within a single compart- 
mented tank, the functions of coagula 
tion, flocculation, sedimentation, and 
sludge removal. 

In the Reactivator, detention time is 
only 60 to 90 min, says manufacturer. 
This faster treatment is attributed to 
the “‘seeding’’ process incorporated a 
process involving continuous recircula 
tion of a substantial concentration 
of previously formed precipitates through 
a zone in which raw water and chemicals 
are added. The suspended particles act 
as “seed”? to which newly formed 
precipitates adhere. The speed-up of 
the formation of settleable solids reduces 
the detention time required, it is ex- 
plained. Graver Water Conditioning Co. 


22—CHEMICAL PREPARATION for 
cleaning water weils 


Weltone was developed to meet the 
need for a ‘“‘package’’ well cleaning 
preparation for the complete job of well 
cleaning. Weltone contains Calgon, a 
well known water conditioning agent, 
plus a disinfecting agent, a wetting 
agent for better preparation, and other 
chemicals for improving the cleaning 

Weltone is said to retain all the well 
cleaning properties of Calgon, including 
ability to remove minerals deposited 
from the water, as well as clay and silt 
from well screens and water bearing 
strata. Unlike acid, Weltone works on 
the principle of dispersion rather than 
dissolution, manufacturer 
states. Vigorous agitation is required 
and the loosened deposits must be 
flushed to waste before putting the well 
back into service 

The new preparation is also described 
as containing an effective sterilizing or 
disinfecting agent. {ts purpose is to 
destroy growths of organisms growing 
in the well or strata and contributing to 
the drop in capacity, such as iron fixing 
bacteria. Manufacturer Weltone 
won't harm metals or concrete; can be 
used in concrete cased wells with the 
pump, in place; and will generate no 
dangerous fumes. It is available in 100 
lb drums or in 15 lb cans. Calgon, Inc 
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Whether it comes from pedigree 
or training ...in field performance... 


THERE’S ENOUGH DIFFERENCE 
TO MAKE ALL THE DIFFERENCE 
a 


And the same is true of many a “‘standardized”’ product ... perhaps particularly so of heat exchanger 
: : B 


tube. Specifications for the popular alloys certainly stem from a long “pedigree” of field service. There's 


also plenty of good “training” behind every tube application. And yet we can peint to case after case 


where a well-considered change to Scovill Heat Exchanger Tube resulted in a difference in performance suf 
ficient to make all the difference in efficient, economical operation. 


It may be the way we make tube . . . Scovill Phosphorized Admiralty, for example, is initially hot- 


extruded from Continuous-Cast billets ... then cold drawn. It may be our century-and-a-half of know- 


how in precision control of chemical composition and metal soundness. It may be our unrivaled Technical 


Application Services. But enough experts say there is a difference to make it worth your while investi- 


gating. We'll be glad to send you further information. 


SCOVILL MANUFACTURING COMPANY, MIiLlL PRODUCTS DIVISION, 99 MILL STREET, WATERBURY 20, CONN. Phone Plazo 4.1171 


HEAT EXCHANGER TUBE 


Red Bross, 85 *® Deoxidized Copper 


Phosphorized Admiralty * Admiralty * Arsenical Admiralty * Muntz Metal * Noval Bross *& 
Arsenical Copper * Copper Nickel, 10°. & 20 * Cupro Nickel, 30 *& Aluminum Bross *% Aluminum Bronze, 5‘ & Duplex Tube 
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Mohawk Power Corp., 300 Erie 
has work under way on expansion 
yenerating station at Albany, including installa- 
tion of new turbine-generator unit and auxiliary equipment 
Work scheduled for completion by close of this year. This is 


part ol 


Albany, N. Y. rarth 
Bivd., West, Syracuse, N 


n steam-clectri 


pansion and improvement program in 1904, 
$59,000,000 


COMPANY EX 


estimated to cost about 


Alma, Wis. Dairviand Power ¢ orp 123 North 4th St La 

Wis., plans addition to steam-electric generating station 
with installation of new turbine-generator, high pressure 
Cost re ported about $8,500,000 

next vear. Vern BE. Alden Co., 33 
is consulting engineer 


( rose 
it Alma 

boler and auxilar equipment 
Proposed to begin work early 


orth LaSalle st Chicago I}! 


Chugach Electric Association, Anchor 


Anchorage, Alaska 
yenerating station in Kenai 


we, considering new hydroelectri 

district. Detailed plans are expected to be prepared 
reported over $5,000,000, with switching stations 

substations and other operating facilities 


Peninsula 
soon. Cost 


mission lines 


Baltimore, Md. (ilidden Co 
VMetale Div... Union Commerce Bldg 


tran 
Chemicals, Pigments & 
Cleveland, Ohio, plans power 


nt at proposed new works near Baltimore, where tract of about 


porte 
LOO aere 
andl multi-story 


¥of land has been secured, It will comprise a group of one 
buildings for manufacture of sulfurie acid and 
titanium choxide. Cost re ported in excess of $10,000,000 Proposed 


oon 


to ln yin work 
Alabama Power Co., Alabama Power 
generating station on Sipsey Fork 
of Warrior River, near locality known as New Hope Also, another 
new hydroelectric power plant at existing Federal dam at Lock 17 
Application for permission has been made to Federal 
Washington ID. ¢ 


Wisconsin Power «& 
plans under way for 


Birmingham, Ala. 
Bidg., plans new hydroelectric 


‘sath Tver 
Power (ommmssion 

Cassville, Wis. Light Co., Madison 
Wis has preliminar new steam-electnc 
generating plant on Mississippi River, near Cassville, where large 
tract of land has been selected. Installation will comprise turbine- 
yenerators, high-pressure boilers and auxilary equipment, capac 
ity and details to be determined in near future. Proposed to begin 
work in 1055. bintire project re ported to cost close to $20,000,000 
stations, power substations, transmission 


including switching 


lines and other oper iting facilities 


Columbia, Mo. University Deve lopment Foundation 
Albert M. Price, director, office of Kd. of Curators of University of 
Missouri, Jesse Hall, University Campus, Columbia, has plans for 
extensions and improvements in power house at institution, in 
furnace coal-han 
cooling tower, ete in fall 


Del. Tidewater Associated Oil Co 17 
tattery Pl... New York, N. ¥ plans power plant at proposed new 
oil refinery near Delaware City. Project will comprise several one 
ind multi-story buildings for different branches of processing and 
er $50.000.000. C.F. Braun 
Calif., is engineer and will 


and accessories 


Work will be done 


cluding new boiler unit, with 


dling equipment 


Delaware City, 


s reported to cost ov 


Alhambra 


production, and 
& Co., 1000 Fremont Ave 


Stipe rvise conatruction 


Water & Light Dept 
neluding installation of additional equip 
Cost re 


Denton, Tex. plans expansion in 


municipal power plant 
facilities 


improvements im present station 
1706 Broadway 


$2. 000,000. Black & Veatch 
consulting engineers 


nent ana 
ported close to 
Kansas City, Mo., are 


Denver, Colo. Public Service Co. of Colorado, 900 15th St 
plans sale of bond issue to total about $20,000,000, a considerable 
portion of fund to be used for extensions and improvements in 
power plants and system, including transmission lines, power sub 


stations and other operating facilities 


Dover, N. J. New Jersey Power & Light Co. has disposed 
of a bond issue of $8,700,000, portion of fund to be used in con- 
nection with current expansion and improvement program, coy 
ering power plants, transmission lines and other facilities 


Santee River Wool Combing Co., an 
Lefebvre & Co Ine 340 Summer St 
Koston, Mass... wool processing, ¢ te plans steam power house at 
new wool-combing mill at Jamestown, where large tract of land 
Project will comprise several large structures 
stbove $2,500,000. Work will begin soon 


Jamestown, 8S. C. 
interest of Prouvost 


has been selected 


andl is re ported to coat 


Municipal Utilities Dept. plans extensions 
with installation of 


Kimball, Neb. 
and improvements in municipal power plant 
equipment for increased capacity. Cost estimated close to $200,- 
000. Fulton & Cramer, Lincoln, Neb., are consulting engineers 


Kinston, N.C. — City Electric Dept. has plans for extensions 
and improvements in municipal steam-electric generating sta- 
including installation of equipment for increased capacity 
Work is sche dule d to he gin soon 

faleigh, N. ¢ are consulting 


tion 
No estimate of cost announced 
William C. Olsen & Associates 
enginecrs 


Water Dept 


Lindsay, Okla. Municipal Light «& plans 
expansion in municipal light and power plant, including installa- 
tion of a 100-kw. oil engine-generator unit and auxiliary equip- 
ment. Bond issue has been approved for work. C. H. Guersey « 
Co., 2701 No. Oklahoma St., Oklahoma City, Okla., are 


ing engineers 


consult 


Los Angeles, Calif. — Southern California Edison Co., 601 
West Fifth St., is disposing of a bond issue of $30,000,000, about 
$24,000,000 of which will be used for « Xpansion and improve 
ments in plants and system, recently noted in these columns, in- 
eluding increased generating capacity, power substations, trans- 
mission lines and other facilities 


Mangum, Okla. Municipal Light & Power De pt. has plans 
under way for extensions in municipal oil engine-operated gen- 
with installation of new 2100-hp. engine unit and 


erating plant 
Cost reported over $200,000. Proposed to 


auxiliary 
earry out work soon 


Medford, Ore. — California-Oregon Power Co. has arranged 
for financing in amount of $1,150,000, fund to be used for current 
construction program, including increased generating facilities 
transmission lines, power substations and miscellaneous work 


equipment 


Nyack, N. Y. Rockland Light & Power Co. has disposed of 
a bond issue of $14,000,000, a considerable part of proceeds to 
be used for extensions and improvements in plants and system 
including increased generating capacity, power substations, trans 
mission lines and other operating facilities 


Philadelphia Eleectrie Co., 1000 
Chestnut St., Philadelphia, Pa., has plans under way for new 
service and repair center at Plymouth Meeting, where site has 
It will consist of several one-story buildings for dif- 
and about 


Plymouth Meeting, Pa. — 


been se lected 
ferent divisions of 
$1,500,000 


operation is estimated to cost 


Sunset Oil Co... 530 West 6th St Los An 
at proposed new oil refinery at 


Portland, Ore. 
geles, Calif., plans power plant 
Portland, where site has been secured. It will comprise a series ot 
multi-story structures for different production divisions, including 
yasoline and is re porte d to cost over $20.000.000. Work is sehed- 
uled to begin soon 

Pueblo, Colo. — Southern Colorado Power Co. has arranged 
an expansion and improvement program over a 24-mo period to 

$5,250,000, including new steam-electric generating 
Canon City, recently noted in these power 
transmission lines, ete. 


cost 


about 
station at columns 


substations 


Riverside, Calif. California Eleetri 3771 
>» = has appro ed plans for furt he ré Xpansion in Highgrove steam 
including installation of new 


Power Co Sth 


electric generating station near city 
10,000 kw. turbine-generator and auxiliary equipment. Cost esti 
mated about $6,000,000. Work will proceed at once 

Sidney, Neb. Municipal Utilities Dept. has plans in prog- 
ress for expansion and improvements in municipal electrical gen- 
including installation of equipment tor mere ased 
rrust 


erating station 
output. Cost re ported close to $400,000. Fulton & Cramer 
Bldg., Lincoln, Neb 


are consulting engineers 


Strawberry Point, Iowa — Municipal Electric Light Dept 
will make extensions and improvements in municipal oil engine- 
operated electric power plant, including installation of equipment 
No estimate of cost announced. Work will 


for increased capacity 
Muscatine, lowa, is 


be carried out soon. Stanley Engineering Co 


consulting engineer 


Tampa, Fla. — ‘Vampa Electric Co. will expend about $10 
000,000 during present year tor extensions and improvements in 
plants and system, including generating facilities, power substa- 
tions, transmission lines and other work 


Wichita, Kan. — Kansas & Electric Co., 215 North 
Market St., is said to have preliminary plans under advisement 
for new steam-electric generating plant on site near city, details of 
equipment installation still to be determined. Cost reported over 
$15,000,000, with turbine-generators, high-pressure boilers and 


HCCECBSOTICS 


(las 





NUCHOLSOM 


Steam Traps 


teature 


LESS parts 
MORE capacity 4 


PtEHNN 


Note the extreme simplicity of Nicholson industrial steam traps. The heavy- 
duty bellows integral with valve is the only moving part -- a substantial factor 
in their low maintenance cost. See also the larger valve orifice. This note- 
worthy feature results in Nicholson's 2 to 6 times average drainage capacity. 


A recent survey showed the features following also to be reasons why plants 
with standardization-for-economy programs are increasingly adopting Nichol- 
son traps: (|) Operate at lower temperature differential; fast action keeps 
equipment full of live steam; higher temperatures. (2) No air-binding; 
eliminate costly fluctuation of operating temperatures. (3) Freeze -proof; 
freely installed outdoors. (4) No need to change valves for varying operat- 


ing pressures. (5) Record for low steam waste; as little as |‘,. 








Ama, 


nrv—r 


NICHOLSON . oe aS Goo OX 
STEAM | tet | — | Q 
TRAPS Jf AL, aa ot Se. 


— 
asc LS AHV 





FIVE TYPES FOR EVERY PROCESS, HEAT, POWER USE 


Bronze, semi-steel or cast steel construction. All 5 types have stainless steel valves and seats; 
W.H. MICHOLSON & CO. bronze. monel or stainless steel bellows. Sizes, 4" to 2”; pressures from vacuum to 250 lbs. 
WILKES-BARRE, PA 


SEND FOR TRAP CATALOG 953 
rhe ge sed tence WA, (NICHOLSON) & C0. 


well as charts and formulae for deter- 
aialag geaper ten dl ong. TRAPS - VALVES - FLOATS 
160 OREGON ST., WILKES-BARRE, PA. 


Sales and Engineering Offices in 58 Principal Cities 
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In 1879, 1t was the new 
“Wine'’s Disc Fan” 
> 





avo that L. | any other Fan made tor heating, ven- 
Wing, an ingenious Yankee who had tilation, drying, etc., as competitive 
come to New York with some ideas trials have shown”. Today, Wing prod- 
about mechanical devices, formed the ucts for ventilation, heating and com- 
company which later became the bustion are known tor their efficiency 
LL. J. Wing Mfg. Co., tor the purpose and dependability in all parts of the 
of manufacturing and selling “Wing's world. The company Mr. Wing founded 
Dise kan” which, according to his has kept his ideals of originality and 


catalog, would “move more air than excellence constantly before them. 


oo 


iS ae 


REVOLVING UNIT HEATER UTIUTY UNIT HEATER STRAIGHT LINE DUCT FAN ELBOW DUCT FAN 








today, Wing Fans, Blowers, 


Unit Heaters, Draft Inducers 


and Turbines are serving 


~industry the world over 


FACTORIES: a4 J. Wing Mfo.Co. 


LINDEN, N.J. 
& 


MONTREAL : 
CANADA Linden * New Jersey 


MOTOR DRIVEN BLOWER TURBINE BLOWER DRAFT INDUCER 
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OFFICES IN 
+ PRINCIPAL CITIES - 


EUROPEAN REPRESENTATIVE 
FOR HEATERS 


ETABLISSEMENT WANSON 
BRUSSELS + BELGIUM 


TURBINE 





Designed ONLY for the TOUGH JOBS 


BUILT FOR PERFORMANCE... 





HEN you select your pressure reducing and desuper- 
heating station, you'll pay more if you buy COPES. But 
if your job is a tough one, you'll find COPES cheapest in the 
long run. You'll be money ahead in installation, operation and 
maintenance costs, and you'll be getting accurate control — 
even down to your lightest loads, not just at your normal flows. 
You'll get quiet operation—avoiding annoying chatter and 
destructive vibration. 
You'll get ‘round-the-clock 
dependability for years to come 
—with any adjustments or main- 
tenance easily handled by your 
plant personnel. 
It all adds up to the kind of 
performance you need for your 
tough jobs—results you cannot 


expect if you buy on price. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE, PENNSYLVANIA 


Ohe COPES REDUCING VALVE 


“Sia” 


Che COPES DESUPERHEATER 


You'll find it easy to install the self-contained COPES Desuper- 
heater. It goes into the line as a unit, with only three connections 
All accessories are furnished. You need no extra steam atomizing 
valve with extra stop valves—no long run of alloy-steel steam 
piping no extra piping from the temperature element to the 
spray nozzle— no other extras. 

You'll also find your COPES Desuperheater correcily sized for 
low velocities for minimum noise, vibration and wear. You'll 
find temperature control accurate—even on lightest flows 
because cooling water is controlled and completely atomized 
inside the mixing chamber. Adjustment is simple and permanent. 


ENGINEERED BY THE MAKERS OF 


You'll find your COPES valve ports accurately designed for the 
correct capacities under the flow and pressure conditions you 
specify. You'll have no “hunting” to upset the precision of your 
control. 

You'll find extra-heavy construction throughout. The valve 
piston is supported and guided in the areas subject to greatest 
velocities and forces. If these forces could cause excessive ero- 
sion, Stellite is welded to all contact surfaces before they are 
precision-ground to correct clearance for your installation. You'll 
find design and construction minimizes the possibility of sticking, 
leaking or vibrating. You'll suffer no objectionable noise. 
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OPERATING INSURANCE INSPECTOR 

ENGINEER All-welded construction 

- Ease of mainte. — approved electronic 
nance at less cost operating and sofety de PLANT 

(” in time ond mate- vices meet ASME SUPERINTENDENT: 

fp: — more de- and Underwriters Labor 
pendable yeor- otories codes 
round operotion 


Steam when you 
need it and in the 
quantity you re 

5 auire 


CONSULTING 
ENGINEER 
“Exclusive boiler-burner 
design gives 
est efficien 

fluctuating 


to 30% of rating 





BOILER INSPECTION 
NGINEE 
CONTRACTOR 


% § 
‘a 4 ” A large low-furnace 


; ’ Boilers shipped design provides great 
2 ready to install — * 
ARCHITECT pos ag ge acct er solety. 
OWNER ; pe i pera 
**Compact space ‘ - te tion in as little as 
saving design sim Uses oil or gas fuels 24 hours ofter de 
plifies boiler room which ore easier to \ livery “it's NEW — Get The Facts On 
planning for sin ’ handle, more efficient 


gle or multiple and lower in operat . . The CB Boiler —- Write Today” 
units ing cos? 


that's why you profit most from Cleaver-Brooks self-contained boilers 


@ Top to bottom, inside and out, you get more money-saving 
features when you specify or buy Cleaver-Brooks self-contained 
boilers. You make an investment in quality that pays off in 
lowest net cost per pound of steam for processing or heating. 
YOU BENEFIT from more than 20 years of experience, working closely 
with men ho have made it their business to be right about boilers 


You profit from complete coordination throughout planning, installing, 
supervising and final operation 


YOU BENEFIT from self-contained design and original four-pass con- 
struction. These Cleaver-Brooks engineered “firsts,” plus forced draft, 
5 sq. ft. of heating surface per boiler hp, and exclusive burners, all 
contribute to highest heat transfer. Guaranteed 80% thermal efficiency 
when firing with oil is the direct result! 
Whether you're planning a new steam plant or modernizing, mak 
certain you get the complete Cleaver-Brooks story before you 
buy. See your Cleaver-Brooks representative, or write for catalog 
AD-100. Cleaver-Brooks Company, Dept. L, 3100 East) Keele 
Avenue, Milwaukee 12, Wisconsin, U.S.A. Cable Address CLEBRO 


— Milwaukee {ll Codes, lA One typical owner can count on yearly sav- 


ings ($15,000 fuel and $10,000 labor) from 
this battery of three 150 hp Cleaver-Brooks 


Cleaver b) a Brooks self-contained boilers. 


NOW — FIRST SIZES OF THE CB BOILER 
ARE MADE IN CANADA, TOO 


BOILERS... STEAM OR HOT WATER...FOR HEATING OR PROCESSING, IN SIZES FROM 15 TO 500 hp, 15 to 250 PSI. 


mt i JNA {cu 
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AT DETROIT EDISON'S CONNERS CREEK PLANT 
of the new G-E Boiler Feed Pump motors are 
' ble service. Three f the motors ar 
il appheation, All six are rated ‘ : Vertical 
4 Vertical TEFC weather- protected 


pris 
e louvered air discharge ve 
New ventilation svsten 

, 


; free of hea 





General Electric Boiler Feed Pump Motor 
Features Unique Ventilation System 


Well-integrated bearing design commune 260 
END SHIELD WITH 
REMOVABLE AIR DISCHARGE 


means longer motor life TOP HALF LOUVERS 


: INSULATED SLEEVE 
General Electric’s Boiler Feed Pump motor, field BEARING WITH 
proved in power stations across the country, has a DUAL LUBRICATION HIGH-EFFICIENCY 


revolutionary ventilation system which helps prevent near ae| 
FA 


recirculation of heated discharge air. Air, drawn in 
through the sides of the motor, is discharged high over 
the pump and away from aisles and employees. This 
means motors can be mounted closer together and 
still get proper ventilation. 


QUIET OPERATION is assured because the G-E Boiler 
Feed Pump motor is designed for minimum inherent 
noise. In addition, these motors can be modified to 
meet specific sound level requirements. 


LONGER BEARING LIFE means motors last longer, 
and the bearing system of G-E Boiler Feed Pump 
motors is designed for the reliable year ‘round opera 
tion so vital to your industry. 

@ Dual lubrication system, both ring and force-flood, 
assures thorough lubrication and cool bearing oil 


@ Amply proportioned bearings provide even distri 

bution of stress. Bearings are insulated to prevent 

circulation of shaft currents. STREAMLINED 
HIGH-EFFICIENCY 


@ Soft-metal labyrinth seals are carefully machined AIR DEFLECTOR FOR QUIET ROTOR 
SMOOTHER . 


to keep dirt out, oil in 
AIR FLOW 


WHATEVER YOUR NEEDS in power station motors, 
General Electric can furnish a complete line a wide 
variety of designs and enclosures to meet every ope! 

ating condition. For more information on G.E.’s 
Boiler Feed Pump motor (Bulletin GEA-5813) or any 
of the complete line of power station motors consult 
your nearest Apparatus Sales Office, or write General 
Electric Company, Section 830-11, Schenectady 5, N.Y. 


REMOVABLE PLATES AIR INTAKE 
FOR INSPECTION LOUVERS 


CUTAWAY OF NEW G-E BOILER FEED PUMP MOTOR 


A COMPLETE LINE OF MOTORS FOR POWER STATION SERVICE 


Totally-enclosed ; Grade-mounted Base-ventilated Totally -enclosed 
Open dripproof 
weather-protected weather-protected air-water cooled 


GENERAL @@ ELECTRIC 
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fan-cooled Boiler feed pump 





DE LAVAL 


TWO-STAGE 
HORIZONTAL 
PUMPS 


for dependable boiler feed service 


in institutions ...industrial plants 


Institutions can't afford shutdowns. In this 
hospital installation a motor-driven 21S boiler 
feed pump provides year-in, year-out depend- 
ability. It delivers 70 gpm of 240° water 

at 420 ft. head. 


Industrial plants, too, choose reliable De Laval 
pumps for boiler feed service. This De Laval 


unit, driven by a De Laval turbine, delivers 
160 gpm of 215” water at 520 ft. head. 


There are good reasons why De Laval 21S-2KS two-stage 
horizontal split case pumps give long, economical boiler 
feed service. They are designed with e back-to-back 
impellers for balanced hydraulic thrust @ easily replaceable 
threaded impeller wearing rings @ long life labyrinth case 
rings @ ring oiled ball bearings — plus ten other 
important design features. 

These De Laval pumps are available in sizes from 2” 
to 8” discharge, for capacities from 75 to 3,000 gpm 


and heads to 750 ft. 


Write for Bulletin 1501 giving complete data. 


EWAN Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham WU ay, Trenton 2, New Jersey 
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Here’s Help in Understanding 


STEAM-WATER CYCLE 


FTEN, constituents of deposits in steam- 
water cycles are reported to you in mineral 
names rather than chemical formulas. To help 
you better understand reports and analyses with 
these names, Allis-Chalmers has published a new 
Informational Bulletin, Number 59. It lists each 
mineral, then gives the chemical formula, the 
usual area in which these deposits are found, and 
the causes and possible preventive measures you 
can take. 
Part of Practical Library 
Only careful analysis of all the factors in the 
cycle can solve a specific water problem. This 
bulletin will help you understand, generally, the 
causes and solutions of a variety of water prob- 
lems. It is one of a series published by Allis- 
Chalmers. These bulletins reflect Allis-Chalmers 
wide experience from years of solving water prob- 
lems in every industry, in 
addition to solving prob- 
lems involved in the com- 


pany’s own broad line of power plant equipment. 


Complete Water Conditioning Service 
Allis-Chalmers offers complete water condition- 
ing service. You can get analyses and reports on 
your problems. You can get chemicals needed for 
water treatment. And you can get the equipment 
needed for any system. 

For your copy of Informational Bulletin 59 
explaining the mineral names used in analyses, 
write Allis-Chalmers, Milwaukee 1, Wisconsin. Or 
better, call your nearby A-C office to have an 
Allis-Chalmers water conditioning engineer con- 
sult with you on your problem. AAAlA 


Complete investigative 
facilities at Allis-Chal- 
mers research labora- 
tories include this X-ray 
diffraction unit which is 
used to analyze crystal- 
line structure of deposits 
from steam-water cycles. 


= i ee 
ALLIS-CHALMERS 
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Let’s look beyond 


HIRST 


The low bid on a combustion control and instrumentation 
system does not always turn out to be the most economical. 


Among the factors that merit serious considera outlast the boilers on which they are installed, 


tion in evaluating the overall economics of a and maintenance costs are kept at a consistent- 
system are the long term costs of unit replace- ly low level 
ment, maintenance and fuel Fuel costs are by far the largest single item to 
Hagan Controls and Instruments are sturdily consider. A 100,000 Ib hr boiler will normally 
lr and designed for continuous, trouble-free consume about $8,000,000 worth of fuel during 


result, Hagan systems normally the life of the boiler. If the combustion control 








COSTS! 


system wastes as little as 1% of the fuel, the loss 
amounts to $80,000, which might be two or 
three times the total cost of the system 

The design and construction of all compo- 
nents of Hagan Automatic Combustion Control 
systems stress durability, accuracy and ease of 
operation. Hagan Ring Balance Instruments 
provide the accurate records which enable oper- 
ators to maintain top ethciencies. Truly,a Hagan 
System is an investment in long term economy. 


Hagan engineers will be happy to discuss 


your Control and Instrumentation problems. 


HAGAN CORPORATION 
HAGAN BUILDING ¢ PITTSBURGH 30, PENNA. 


Boiler Combustion Control Systems ¢ Ring Balance 
Flow and Pressure Instruments ¢ Metallurgical 
Furnace Control Systems ¢ Control Systems for 
Automotive and Aeronautical Testing Facilities 


replacement 
maintenance 
fuel 


Automatic 
Combustion Controls 


Ring Balance Instruments 
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Fuller Rotary Two-stage Compressors 
supply plant air at 100-Ib. 
at Western Electric 


Day in and day out, long periods of continous opera greatly reducing maintenance and eliminating ad- 
tion don’t overtax these Fuller Rotary Compressors justments entirely. 
at Western Electric Company plant at Indianapolis, In addition, Fuller Compressors do not require 
Indiana. The installation comprises two two-stage auxilliary speed-change gearing—they are designed 
duplex units, with a capacity of 3300 c.f.m. each, and to operate at common electric-motor and internal- 
one two-stage single unit, capacity 1665 c.f.m.; combustion engine speeds, except when turbine 
supplying all plant needs at 100-lb. pressure driven. 
You'll find, as many others have, that Fullers stay 
Endurance, plus efficiency and maintained capacity, on the job with a minimum of attention and main- 
fiow of air without pulsations, elimination of vibration, tenance. If your plant requires air in volume, it 
are results of the rotary principle employed in the will pay you to investigate these modern, low- 
design of the Fuller Compressor They employ a operating cost machines. A Fuller engineer will be 


minimum of moving parts-rotor, bearings, blades, glad to discuss your air requirements with you. 


FULLER COMPANY —-CATASAUQUA, PA. 


Chicago + San Francisco + Los Angeles + Seattle + Birmingham 


¢c-255 . . . >. = 
e724 lulle @ Pioneers of high-efficiency rotary compressors 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS - COMPRESSORS & VACUUM PUMPS - PREHEATERS - FEEDERS AND ASSOCIATED EQUIPMENT 
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CLOSE-UP/ VIEW of a 
HIGH SAFETY FACTOR 


Against Costly Piping Failures 


In power plants, chemical plants, refineries and other systems operat- 
ing at high pressures and temperatures, W-S Forged Steel Fittings 
help protect the large investment in operating equipment. ‘TI hey pro- 
vide a high safety factor against costly piping failures and plant 
down-time. They're drop-forged for high strength and toughness 
the right combination of properties to withstand pressure heat, 
shock, vibration and erosion. They're designed for extra strength, 
too—with extra heavy sections where you need them, And they're 
precision machined for perfect alignment. 

Make Watson-Stillman Forged Steel Fittings your standard for 
safe, reliable operation of plant equipment. To suit any service and 
fabrication requirements, W-S Fittings are available in both Screw- 
End and Socket-Welding types in carbon, stainless and alloy steels. 


Write today for informative bulletins. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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10,000,000 ohm-cm. 


\ 
\ 


1,000,000" ohn-cm. 


~ 10,000,000 ohm-cm. 





~ 10,000,000 ohm-cm.— 
| 


| 


at 160 gpm for 2050 psig boilers... by Demineralization 


Justa few years ago. producing large quan Poday. at the Pennsylvania Electric Com 


tities of water of a purity of O.01 ppm was pany. Shawville Station. this has become 


quite a chore. A tedious, drawn out mul a reality. Makeup for 2050 psig boilers 


iple distillation technique was required. is produced at a rate of up to 160 gpm 


wers “dreamed” of producing this and with a purity of 10.000.000 Ohm-em 


ve flow rates for high pressure (0.01 ppm) and less than 0.02 ppm silica 


ers and power plants by an easier by a fully automatic Graver Mixed-Bed 


nomreal method Demineralizer with in-built dependability. 


Write for new Demineralizing Bulletin. 


GRAVER WATER CONDITIONING CO. 


A Division of Graver Tank & Mfg. Co., Inc 


216 West 14th Street, New York 11, N.Y. 
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REVERE EXTRUDED SHAPES 


you as it did 


Westinghouse 


increasing physical size. To put 
output 1s increased per pound of 
und of fuel. 


doubled without 
it in other ways, 
yenerator weight 

Extruded shapes cao save a great deal of machin- 
ing time and money, and make new ideas commer- 
cially pracuc al. Come to Revere for them in copper 
and its alloys and aluminum alloys- 


EVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere ™ 1801 


230 Park Avenue, New York 17, N. Y. 


Clinton, LiL; Detrow, Mich.: 
New Bedford, Mass.; Rome, 
Everywhere. 


Md.; Chicase and 
lif. 
Cities, Distributors 


ON, SUNDAYS 
A | 
r 


‘ 
' 


Mills: Baltimore, 
Los Angeles and Riverside, C4 
N.Y Sales Offices ™ Principal 


SEE “MEET THE press’ ON NBC TELeEVis! 


Cutowoy view of Westinghouse 
Cnarovor rover showinOhY ASS 
below at the end 
horizontally through 
+ the 


entering from 
turns, passing 
the coils, and emerging ° 


center. 








4OZ% less 


Fuel Consumption 


50% more 


Boiler Capacity 








Bailey Meters and Controls 
Insure Savings at 
Kerr Bleaching & Finishing Works, 
Concord, N. C. 


The key to complete returns on any investment 
in new power equipment is a fully co-ordinated 


system of meters and controls. [It’s the old story, 





the tail that wags the dog—careful attention to 





this comparatively minor part of the over-all 
installation cost can mean the difference between 


profit and loss in operation. 


Here’s where Kerr Bleaching & Finishing Works 
has cut operating costs—by installing co-ordi- 
nated Bailey Meters and Controls. The installa- 


tion includes Bailey Meter Combustion Control, Control panel, showing completely co-ordinated Bailey 
Meters and Controls at Kerr Bleaching and Finishing 
Works, Concord, N. C. 


and Bailey ‘Two-element Feed Water Control. 
Such a co-ordinated system is an important plus 
for Bailey customers. Nowhere else can you buy 
such a complete range of equipment, selected 
without bias to do the best job for you. Nowhere 
else can you find such expert engineering service, ; , 
immediately available through conveniently Cc O M P A N ¥ 
located direct sales and service representation. 1040 IVANHOE ROAD 
CLEVELAND 10, OHIO 


for Steam Plants 


COMBUSTION FEED WATER 


Call our local branch office or write for Bulletin 
TEMPERATURE PRESS RE 


15-H. AN3 heen 
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May we help you? 





Why does this packing 
outwear others 
in cold liquid service 7 





J-M Navalon gives more value 
because it outwears other high qual- 
ity packings in cold liquid service 
Made by an exclusive process, it con- 
tains more lubricant to start with 
and retains more lubricant in serv- 
ice . . . resulting in less wear on 
equipment and longer packing life. 
Navalon has other unique features, 
too. It resists rot and mildew . . . its 


strength actually increases when wet 


N 
PR 


Because J-M NAVALON 


contains and retaine 
more lubricant / 





\ 





---and NAVALON'’ is 
made of Ramie, nature’s 
strongest fibre 


. the result: fewer shutdowns for 
repacking. 

That’s why Navalon is widely 
used to seal against fresh or salt 
water, brine, cold oils... and many 
other cold liquids. It has an excellent 
record of service on pumps, eleva- 
tors, accumulators, reciprocating 
rods and plungers, stern tubes and 
rudder posts of ships. Available in 
full range of sizes, in styles 190 and 
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245 for industrial use, style 175 for 
marine use. 

Your J-M Packing Distributor 
carries complete stocks of J-M 
Navalon and other high quality 


Johns-Manville Packings. He can 


help youchoose the rightone for your 
application. Call him for complete 
information or address Johns- 
Manville, Box 60, N.Y. 16, N.Y. In 
Canada, 199 Bay St., Toronto 1, Ont. 


3/Y| Johns-Manville PACKINGS & GASKETS 








q* Monel pump shaft being installed by utility 

company to avoid costly periodic breakdowns previously 
encountered with steel shafts in pumps circulating 
polluted and corrosive salt water. “K” Monel can be heat 
treated for great strength and hardness. 


Monel pump valve for reciprocating circulating water 
pump withstands severe erosion-corrosion. Monel’s 
tensile strength and resistance to fatigue are as high or 
higher than those of structural steel. 


Ripe old age for 


pump parts 


Some pumps are built to last: others aren’t. But 
you can increase the service life of your pumps if you 
choose pump parts with the right kind of “life 
insurance.” That means parts made of materials 
with exceptional resistance to corrosion, 

fatigue, erosion and wear: parts of high strength 
and hardness. 

Outstanding among these more durable materials 
are the Inco Nickel Alloys like Monel®, “K°® Monel 
and “S”® Monel. A majority of pump users have 
found that with these alloys. pump parts last 
much longer. 

The next time you have to repair one of 
your pumps, ask your pump manufacturer to 
duplicate the part in one of the Inco Nickel Alloys. 

Cast ‘“’S’” Monel liners reduce wear on And write Inco fer the helpful booklet, How to 
pistons where gritty corrosive liquids are Get Longer Service from your Pumps. 

found. The resistance of “S” Monel to 

eavitation-eresion makes it ideal aleo for THE INTERNATIONAL NICKEL COMPANY, INC. 
impellers in centrifugal pumps. Users have 67 Wall Street, New York 5, N. Y. 

reported “S” Monel impellers lasting 3 to 
30 times longer than other materials. 


More POWER for you... with MONEL ji, Nickel Alloys 
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ONE OF SEVEN WORTHINGTON DEAERATORS installed by Stone and Webster Engineer- 
ing Corporation, engineers and constructors for Virginia Electric’s growing power syste 


Now there are seven Worthington deaerators 
at Virginia Electric and Power Company 


Back in 1939, the Virginia Electric and Power Com- rigorous operating conditions. Features like easy tube 


pany first started buying steam power equipment from accessibility, Worthington’s patented tray system and 


Worthington. specially designed distributing weirs add up to eco- 


Since that time, VEPCO has installed seven Worth- nomical, dependable operation — with extremely low 


ington direct-contact deaerators in new or existing sta- maintenance costs. Matter of fact, we think our 


deaerators are the best salesmen we have. 


tions, the latest deaerator going to work in 1953. 
Get in touch with your nearest Worthington district 


Ihere’s a good reason for all this repeat business — 
like all Worth- office for bulletins and information. Or write to 


performance. Worthington deacrators, 
Worthington Corporation, Steam Power Division, Sec- 


ington steam power equipment, are built for service, 
built to keep going year after year under the most _ tion S.4.1, Harrison, New Jersey. 5.4.1 


"SEE the Worthington Corp- wa u Ni t ad i 
oration Exhibit in New York 


City. A lively, informative 

display of product develop- —— 

ments for industry, business = — == 

and the home. Park Avenue Cree / CA WS 


and st Street."’ 
a GREAT TEAM IN STEAM 


Boiler Feed Steam Surface Condensers 


Steam-Jet Ejectors b t 
Sacrarers ° Turbines and Auxiliaries 


and Vacuum Pumps Pumps 
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Edward 
INSTRUMENT VALVES 


Lowes! Cost Valves for Their Rating! 


Standardize on Edward instrument vaives— 
forged steel, yet their price is comparable to ordi- 
nary bar-stock valves. 

Edward instrument valves are top-quality in 
every design detail—easy-grip T-handle .. . 
bronze yoke bushing . . . forged steel one-piece 
outside screw yoke . . . forged steel corrosion- 
resistant EValized packing gland . . . EValloy 
13% chromium stainless steel stem-disk with 
needle point for close flow control . . . forged 
steel EValized gland bolts that swing out of the 
way for easy repacking . . . hecit resistant die 
molded EValpak packing. 


=, And look at this versatility — 
‘. | eansa % STEAM, WATER, OIL or GAS PRODUCT PROCESS 
“a 
td ° t 





LINES 


Edward instrument vaives fil into any piping system. 
Globe or angle, sizes 4", %", 42", %" and 1”. 


*& HIGH TEMPERATURES or HIGH PRESSURES 


Rated up to 6000 Ib at atmospheric temperatures, or up 
to 1500 Ib at 1000 F. 


% STANDARD or CORROSIVE SERVICE 


Available in carbon steel or 13% chromium bodies 
and trim. 


* TYPICAL USES 


Orifice Meters Regulators 
Instrument Panels Gage Lines 

Oil Field Xmas Trees Drip and Drain Lines 
Hydraulic Systems Pressure Recorders 
Vent Lines Corrosive Lines 


Get the full story on Ed--erd instrument valves —the lowes! 
cost valves for their rating. Write for Bulletin 491. 


Edward Valves, inc. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 
220 WEST 144TH ST. EAST CHICAGO, INDIANA 


Another & Product 








“Yes, Il agree... 
we should stick to coal,’ 


il || | said the President. 


> 


=i mt 


PLANT ENGINEER: “Qn the basis of deliv- PURCHASING AGENT: “Coal is the one fuel — SUPERINTENDENT: “Since we put in 
ered BTU’s any other fuel would cost | you can store in large quantities safely the new stoker and automatic ash 
us considerably more than coal.” and economically. It always gives me a removal we haven't had a bit of 
comfortable feeling to know there is at — trouble with dust or smoke; and 
least a month's supply here in the bins.” our boiler room labor cost is down 

to practically nothing.” 


to; 
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. . ho “ve a large 
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SALES MANAGER: “One of our talking 
points is the uniform finish which 
comes from an even oven temperature 
I hate to think what might happen if we — PRESIDENT: “There being no dis 
changed to an on-again-off-again heat.” senting vote, we will stick to coal.” 


Chesapeake and Ohio Railway 


World’s Largest Carrier of Bituminous Coal 


FUEL OF THE 
FuTURE 
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3O0-YEAR SERVICE RECORD CHALKED uP ay U. s. 
EXPANSION JOINTS IN WEST COAST POWER PLANT 


Above is one of 12 U.S. Expansion Joints in- 
stalled 30 years ago in a California utility plant. 
Despite their age these joints are still functioning. 

U.S. Rubber Expansion Joints are economical, 
flexible connections used in pipe lines to take up 
the stresses due to vibration, expansion and con- 
traction. They prevent the transmission of noise, 
and take care of misalignment. They have no 


“U.S.” Research perfects it... 


moving parts to wear or bind and thereby shorten 
service life. 

U.S. Rubber Expansion Joints can be installed 
on both new and old piping and equipme 
These joints plus engineering service.are av 
able through any of our 27 “U.S.” Distriet’ Sates 
Offices, or write address below. 


“U.S.” Production builds it... 


“v4 


U.S. Industry depends on it. | 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y, 


Hose * Belting + Expansion Joints « Rubber-to-metal Products + Oil Pleld Specialties « Plastic Pipe and Fittings + Grinding Wheels + Packings + Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings + Conductive Rubber + Adhesives + Roll Coverings « Mats and Matting 
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Latest data from 
Western Precipitation 
on Cottrell Recovery Equipment 


Do you have operations in your plant where gas-laden 
suspensions, wet or dry, are a problem? Such suspensions may 
be dropping on surrounding property, causing nuisance difficulties. 
Or perhaps important values are being lost in 

stack gases that can be profitably recovered. 

Whatever the nature of your recovery requirements, you will find 
this 40-page Cottrell booklet of great help. It contains 

up-to-date data on the latest advancements in the electrical 
precipitation field - prepared by the organization that pioneered the 
commercial application of Cottrell Electrical Precipitators almost 
a half century ago and has consistently led 

in new Cottrell developments. 


A copy of this data-packed booklet will be sent 
free to engineers and other executives inter- 
ested in recovery processes. Send your request 
to our nearest office. 


My) 


For nearly 50 years Western Precipitation has carried on a 
continuous research and development program on Cottrell Electrical 
Precipitators, Multiclone Mechanical Collectors and other types of 
recovery equipment. We are not affiliated with any other company 
in the electrical precipitation field except our wholly owned subsidi- 
aries, International Precipitation Corporation and the Precipitation 
Company of Canada, Ltd. We are equipped to serve you anywhere in 
the United States, Canada, and throughout the world! 











40 PAGES of 


helpful information 


on Recovering Dusts, Fly Ash, 
Mists, Fumes and other Sus- 
pensions from Gases. 


This booklet summarizes 


the important points design and plant engineers 
should know about Cottrell Precipitators ... 





Basic types of Cottrell equipment 
Principal elements in a Cottrell unit, 
Data on Mechanical and Electronic Rectifiers. 


Various types of Collecting Electrodes (rod curtains, 
corrugated plates, pocket electrodes, etc.). 


Typical ways of removing collected material 
Various Shell Constructions (steel, concrete, brick, etc.). 


The effect of various factors on efficiency and 
performance. 


Data on CMP (Combination Multiclone-Precipitator) 
Units. 


. and many other helpful facts on Cottrell 


design and operation. 
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efeoe a eek © Sanek, | 


DESICMERS AND MANUFACTU®ERS OF BQUIFMENT FoR 
COLLECTION OF SYBFERULD MATERIALS FROM Gsntes @ LIQWINS 


Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALWORNIA 
CHRYSLER BLOG, NEW YORK 17 * IN Lo SALLE ST. 8L0G, CHICAGO 2? 
1429 PEACHTREE ST NE, ATLANTA 5 « HOBART BLOG, SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ BLOG, MONTREAL 
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IT "FLOATS 
ON THE LOAD!* 


You turn on the steam 

This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment — 
opens wide and stays open as the air and 
condensate continuously pour through. 

The equipment reaches production tem- 
perature in the quickest possible time. 

Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There’s hot steam in the equip 
ment all the time...steady, maximum 
temperatures are maintained. 

It all adds up—to more production 
per day. 

Other profit-making features of the 
Yarway Impulse Steam Trap—low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 

Try a Yarway—free for 60 days—and 
prove its advantage. Your distributor will 
supply you. 

For free Yarway Impulse Steam Trap 
Bulletin T-1740, write... 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
al, 
“j>... resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY | impulse steam trap & 
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Fig. 1. View of the ground-breaking 
ceremonies for America’s first industrial 
atomic power plant at Shippingport, 
Pa., near Pittsburgh, on Labor Day. 
The earth-moving machine in the center 
of the picture was started by Presi- 
dent Eisenhower 1300 miles away in 
Denver when he waved a radioactive 
wand over a neutron counting device. 


Ike's Magic Wand Starts Work on 
First Atomic Power Plant 


peter on United States’ first 
nuclear power plant began on 
Monday, September 6 in appropriate 
atomic-age fashion. In Denver, Pres- 
ident Eisenhower, by waving a magic 
radioactive wand over a_ neutron 
counter, initiated electrical impulses 
which set in motion an earth-moving 
machine 1300 miles away at Ship- 
pingport, Pa., which then automati- 
cally scooped up a shovel full of 
earth. The event was broadcast over 
a coast-to-coast television hook-up. 

These formal ceremonies thus 
marked the beginning of construction 
of a plant which was first announced 
by the Atomic Energy Commission 
almost a year ago the plant to be 
built jointly by the Duquesne Light 
Co., and the Westinghouse Electric 
Corporation. Duquesne Light will 


Fig. 2. Speakers 
at the Shipping- 
port ground- 
breaking cere- 
monies. Left to 
right: Gwilym A. 
Price, President, 
Westinghouse; 
Lewis L. Strauss, 
Chairman, A. E. C.; 
Honorable W. 
Sterling Cole, 
Chairman, Joint 
Congressional 
Committee on 
Atomic Energy; 
Philip A. Fleger, 
Chairman, Du- 
quesne Light Co. 


build the conventional part of the 
power generating station. Westing- 
house will build the pressurized water 
reactor constituting the source of 
heat for generating the steam. The 
government will own the reactor, but 
Duquesne is to pay for and own other 
elements of the plant, costing up to 

continued on page 137 


Fig. 3. Artist's sketch of the nation’s 
first atomic-powered electric generat- 
ing plant. Left to right: Building for fuel 
handling, the atomic reactor and heat 
exchangers, the maintenance building 
and overhead traveling crane, the 
turbine-generator building, the switch- 
yard and the transmission line. In the 
right foreground is a building contain- 
ing shop and administrative facilities. 
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. Henderson's plant has clean, modern look 


Henderson's Steam-Diesel 
Team Pays Off 


By L. B. IMMELE’ 


Municipal light plant in Henderson, 
Kentucky, utilizes steam-diesel com- 
bination to effect economies in the 
operation of a small, isolated power 
generating station. Engine units are 
cut in and out of line as necessary 


HE MUNICIPAL Light Plant 

at Henderson, Kentucky, con- 
tains two 5000 kw steam units and 
two 1250 kw engine units. The steam 
units burn local coal that is trucked 
in; the engine units burn natural 
gas and fuel oil. The steam plant 
is of 600-psi, 825-F design that has 
three stages of feedwater heating. 
One deaerating heater is common to 
both units, while each unit has its 
own low and high pressure closed 
heaters. System makeup water is 
provided by two evaporators. 

The two steam generating units 
are two-drum, single gas pass type, 
with full water cooled furnace walls, 
and economizer. Firing is with spreader 
type, continuous-discharge, travel- 
ing-grate stoker. 

Coal is conveyed from the receiv- 
ing hopper to the overhead bunkers 
by an apron feeder, elevator, and 
belt conveyor. 

The two engine generators are of 
the dual-fuel, four-cycle, supercharged 
type, operating at a speed of 327 
rpm. 

The following benefits have been, 
or are being, realized in having the 
engine units in combination with 
the steam units in this plant: 

1. Needed additional generating ca- 
pacity obtained two years before 
steam plant could be completed 

2. More simplified operation 

3. Savings in operating expenses 

4. Plant startup power available in 
event of complete plant shutdown 

5. Reliability of three-fuel operation. 


Stop-Gap Measure 

When the plant expansion pro- 
gram was laid out in 1948, it was 
obvious that a new steam plant could 
not be available in time to handle 
the electric load. As a stop-gap meas- 
ure, the two engine units were or- 
dered immediately. They were in- 
stalled in a temporary enclosure, and 
were placed on the line in the early 
summer of 1949. 

By using this stop-gap measure, 
the city of Henderson was able to 
stay in the electric business until the 
new steam plant was placed on the 
line (during the summer of 1951). 

The engine units were moved into 
the new steam plant during the early 
part of 1952. 


Simplified Operation 

When the two engine generator 
units were placed into service in the 
steam plant, it was immediately ap- 
parent that this combination of en- 
gine and steam units in the same 
plant made operation more simple 
and economical. 

No additional operating personnel 
is required because the turbine oper- 
ator also handles the engine opera- 
tion. Three operators per shift handle 
all plant operations. During the day 
shift, additional plant service person- 
nel takes care of coal and ash handling 
and general plant maintenance. 


*Burns & MeDonnell Engineering 
Co., Consulting Engineers 
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During 1953, for all but three 
months, the electric load was handled 
by base-loading one steam unit and 
carrying the remainder of the load 
with one or two engine units. Since 
the engine units can be placed on and 
off the line in a matter of minutes, 
this affords a very convenient and 
economical arrangement. 

The graphs in Fig. 3 describe bet- 
ter than words this operation for 
typical week days in the spring and 
winter of 1953. 


Operating Expense Savings 

The particular combination of gen- 
erators used here has permitted indi- 
vidual units to be carried at higher 
average loads than would have been 
possible without the engine units. 
This produces lower heat rates on 
the machines that are operated. 

Referring to Table I, it can be 
noted that, for the year 1953, the 
steam equipment was carried at an 
average load of 67 per cent of its 
unit rating. This table further shows 
that the engine generator equipment 
was operated at an average load of 
64 per cent of unit rating. As the 
plant load increases, these average 
unit loads should increase. 

To point out the savings in oper- 
ating expenses that have been made 
with this combination of units, it is 
necessary to compare the actual op- 
erating expenses with calculated ex- 
penses of an assumed plant contain- 
ing steam units only. A steam plant 
containing 6000 kw units was as- 
sumed because units of this size 
would most likely have been installed 
had the engine units not been pur- 
chased. 

Table II shows calculated results 
for the year 1953 with this assumed 
steam plant. It can be noted from 
this table that the average unit load- 
ing is 54 per cent of unit rating, as 
compared with 67 per cent in the 
case of the actual plant. This con- 
verted into money represents a calcu- 
lated saving in fuel cost of $4312 for 
the year 1953. 

Cost of increased wear and tear 
resulting from additional hours of 
operating the steam equipment can- 
not be readily evaluated, even though 
this would be an extra operating ex- 
pense. 

It can be concluded that savings 
have been realized with this arrange- 
ment of generators even though the 
engine fuels are more costly than the 
steam fuel. 


Other Advantages 

The engine generators in this piant 
will always serve to handle emergen- 
cies. In the event of a complete shut- 
down of the plant, the engine units 
can be used to supply startup power. 
In the event of an interruption of the 
coal supply because of strikes or 
breakdown of the coal handling 
equipment, these units would supply 
enough power for such necessary 
services as water pumping and hospi- 
tals during the time that the steam 
equipment was inoperative. 
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Fig. 3. Graphical presentation of combined diesel-turbine opera- 
tions during typical weekdays in the spring and winter of 1953 


Table |. Actual results of combined steam-turbine and diesel operations 





Factor 





Generation, kwh 
Station usage, kwh 


Total unit hours operated 


Average load per unit, kw 


Unit full load rating, per cent 





Fuel consumption 
Coal, tons 
Fuel oil, gal 
Gas, mcf 


Steam 


T 


Diesel Combined 








Fuel bill, dollars 
Coal 
Engine fuel 


Fuel consumption, Btu/kwh 
Coal 


Fuel oil 
Gas 
Unit heat rate, Btu/kwh 


| Fel cost, mills/kwh 
Other operating expense, 
mills /kewh 





Total operating expense 
(excluding labor), mills/kwh 


Labor expense, mills/kwh 


Total plant operating expense, 
mills /t.wh 








t Equipment 
35,307,000 
3,741,900 


Squp 


33,865,000 | 1,442,000 
7” | 


1800 





14,944 


5272 


1280 
10,300 


11,580 














Table Il. Estimated results for operation during 1953 using steam only 





Generation, kwh 

Station usage, kwh 

Total unit hours operated 
Average load per unit, kw 
Unit full load rating, per cent 





36,615,000 


5,050,000 
11,300 


3250 
54 


Coal consumption, Btu/kwh 16,670 
Coal consumption, tons 29,065 
Coal bill, dollars 98,356 
Extra cost of fuel (excess 

over actual cost), dollars 4312 











Fig. 1. Low-cost, good resistance to 
wear and good freeze-thaw resistance 
make f.a.-lime roads good investments 


Fig. 2. (A) Sample cut from base in N. J. Turnpike with sandy soil aggregate; (B) 
fly ash-lime-boiler slag sample with 2% Portland cement troweled finish; (C) slag 
aggregate sample for heat resistance; (D) fly ash-lime base bonded to black-top 


Fly Ash Hits the Road (Etc.) 


Fly ash and lime go together in top-course paving, base and subbase 
compositions. Boiler slag aggregate adds oil immunity and resist- 
ance to heat and exhaust pressures in jet or rocket engine run-up 
procure fly ash and slag locally 


aprons. Contractors are licensed, 


By JOHN |. BRIGHT, Jr.* 


/ YFTEEN years ago engineers at 
Philadelphia Electric went to 
work on the company’s black sheep: 
fly ash. Object: to change the city’s 
complexion from smaze to rosy gray 
and, at the same time, to take their 
problem to market instead of the 
graveyard. 

They found what the Romans had 
found 2,000 years before —- that the 
ash is pozzolanic; mixing it with 
lime and a soil or slag aggregate 
produces a hard, natural hydraulic 
cement. They experimented, filed 
basic patents and called on G. & 
W.H. Corson (lime manufacturer) of 
Plymouth Meeting, Pa., to take it 
from there. In Corson’s soil and 
ceramics laboratory, a staff headed 
by Dr. L. John Minnick produced 
a series of commercial top-course 
paving, base and subbase composi- 
tions. Corson trade-named them 
“Poz-O-Pac” (short for pozzolanic 
compaction). They have been road- 
and-airfield tested very successfully. 

During construction of the New 
Jersey Turnpike, a number of by- 
passes and interchanges were in- 
stalled from adjacent highways. A 
graded earth bypass would stand up 
only a few days under heavy traffic. 
Turnpike engineers, however, did 
not think a major paving job in 
bituminous concrete or Portland ce- 
ment would justify the time and 
expense involved in installing it. 
They tried the fly ash-lime treat- 
meat. Without a subbase, it bore 
concentrated traffic loads for months 
without a sign of breakdown. Fly 
ash and lime with sandy soil aggre- 
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gate was installed as shoulders for 
the Burlington, Bordentown, Hights- 
town and New Brunswick turnpike 
interchanges. After six months there 
was no failure under load; all shoul- 
ders were in excellent repair. Ad- 
jacent shoulders of conventional ma- 
terial showed a high degree of rutting 
and erosion. 

Experimental installations at 
Laurel By-Pass and Marlboro By- 
Pass in Maryland, a number of 
secondary roads in South Jersey 
see table) pointed up other intrinsic 
characteristics: high resistance to 
freeze and thaw; excellent drainage. 

Last November, 56,813 square yards 
of this material was mixed in place 
as a base for a new parking area 
at Philadelphia Municipal Airport. 
Topped with a 2-in. course of asphalt 
concrete, it has since carried a load 
of at least 1,000 vehicles a day. No 
erosion or breakdown here, either. 

Recommended for driveways, es- 
pecially on uneven grades where 
ordinary surfaces tend to rut and 
wash out, and for drive-in theaters, 
auto race courses, fairgrounds, and 
light service conditions, the composi- 
tion alse will work well for mill and 
factory floor bases. It will support 
building equipment while construc- 
tion is in progress. The owner gets 
a finished floor in new condition, 
since the floor top surface can be 
poured after all construction is com- 
pleted. 

Four other factors make this form 
of lime-fly ash mix a natural for 
bases and subbases: 

(1) Cost of materials and con- 
struction is low, allowing production 
of a superior strength base not more 
than half as expensive as most con- 


ventional bases that are in use today. 

(2) Materials — fly ash and lime 

can be dry-mixed in place (about 
8% to 11 percent moisture); construc- 
tion can be interrupted for extended 
periods without harm to the composi- 
tion. 

(3) It acts as a high-grade flexible 
base immediately after construction; 
as a rigid base later as pozzolanic 
reactions develop. Sections can be 
dug up and rerolled immediately 
or months later. 

(4) Minimum of internal stress 
on the base insures a high degree of 
permanence. 

This is just half the picture. Sub- 
stitute pozzolanic slag (molten coal 
ash collected from wet-bottom fur- 
naces) as the aggregate with proper 
amounts of fly ash and lime and the 
result is an oil-immune top-course 
paving with exceptional resistance 
to heat and exhaust pressure. It 
looks and reacts like hardened vol- 
canic lava. 

This material will withstand tem- 
peratures of 2,000 F (has resisted 
3,000 F under controlled laboratory 
conditions), making it ideal for jet 
and rocket-missile acceleration 
aprons, launching pads and airstrips. 
Conventional surfaces will not take 
the high-velocity and high-tempera- 
ture exhausts of turbine and rocket 
engines. Exposed over long periods, 
they react to kerosene and jet fuels. 

Engineers at the Westinghouse 
jet engine plant soaked a_heat- 
resistant sample in JP-4 jet fuel for 
60 days, then turned an acetylene 
flame on it. The fuel burned off; 
the sample did not deteriorate. Even 
after 41 hours in a jet engine muffler, 
with the afterburner on an hour, the 
same sample emerged unscathed. 
Tests by the Corps of Engineers at 
the Ohio River Division Laboratory 
were more impressive. There a 6 x 6- 
in. sample was subjected to the blast 
of a kerosene-oxygen rocket engine 
generating more than 2,000 F and 
velocities of several thousand feet 
per second. With exhaust and sample 


*President, John Bright Associates. 


Inc., Airfield Paving Consultants 
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fixed in position, 15 seconds direct 
blast only melted the surface of the 
sample 1,64 in. No other outside 
effects were observed. 

Test performance seems to justify 
the comment Westinghouse wrote on 
its report-card: “. . . exhibits su- 
perior heat and exhaust blast re- 
sistance characteristics necessary for 
satisfactory applications subjected 
to jet engine exhaust blasts such as 
jet aircraft run-up areas, blast pits, 
runways A 

Proof of the paving is in the field. 
An acceleration apron installed a 
year ago at Lambert Field, St. Louis, 
Mo., has not broken down under 
blast, heavy loads or jet fuels. Recent 
installations at MacDonnell Aircraft, 
St. Louis, Patrick Field, Florida, and 
the Philadelphia International Air- 
port point up other assets: immunity 


to freeze and thaw in cold weather. 


Good, But No Panacea 


If this has the earmarks of a 
panacea, it should be said the ma- 
terial is not a cure-all. Tests have 
shown it can hold loads in excess of 
5500 psi. However, its compressive 
strength is about the same as lean 
concrete; its density 140 143 lb per 
cu ft. Its load-bearing capacities are 
adequate for the job, however, and 
its thermal properties superior. A 
dry mix made from waste products 
and installed in place, it is con- 
siderably cheaper than other surfaces. 

Construction procedure is basically 
the same with or without boiler slag 
aggregate: 

1. Field samples are taken of the 
soil or aggregate material. 

2. Optimum combination of lime, 


fly ash, the field sample of soil (or 
other aggregate, such as boiler slag) 
and moisture is determined by un- 
confined-compression and sonic-beam 
tests and group velocity measure- 
ments in the G. & W. H. Corson 
Laboratory. 

3. Soil or aggregate at the site is 
scarified to predetermined depth in 
preparation for mixing. 

4. Proper amounts of fly ash from 
a nearby power plant or supplier (the 
italics are ours: Ed.) and bagged lime 
are uniformly spread in the order 
named over the area to be treated. 

5. Materials are mixed with a suit- 
able rotary speed mixer (like the 
Seaman Pulvi-Mixer) and water 
added as required until a_ well- 
blended mixture of the proper depth, 
thickness and moisture content is 
obtained. continued on page 122 


Laboratory test data showing optimum compositions for road and shoulder applications. Origin of samples is given at left 


Soil 
Soil From Designation Soil 
A-1-b 90 
Sandy 
Gravel 


N. J. Turnpike 
New Brunswick 
Interchange #9 


A-1-b 
Sandy 
Gravel 


N. J. Turnpike 
Hightstown 
Interchange #8 


A-1-b 
Sandy 
7 Gravel 


N. J. Turnpike 
Bordentown 
Interchange 


A-1-b 
Sandy 
Gravel 


N. J. Turnpike 
Burlington 
Interchange #5 
Marlboro A-2-5 
By-Pass 

Marlboro, Md. 


Navajo St. A-5 

HiNella, N. J Fine Sand 
With some 
Glauconite 


A-5 

Fine Sand 
With some 
Glauconite 


Crestwood Ave 
Somerdale, N. J. 


A-3 
Fine 
Sand 


U. S. Avenue 
Lindenwald, N. J 


Mercer Rd A-3 
Barrington, Fine 
N. J. #1 Sand 


A-3 
Fine 
Sand 


A-3 Soils 
Whaleysville, 
Md. 


A-l-a 
Sandy 
Gravel 


East Atlantic Ave 
Oaklyn, N. J 


A-|-b 
Sandy 
Gravel 


Underwood 
Hospital 
Woodbury, N. J 


Laurel By-Pass A-3 
Laurel, Md. 
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Parts by wt 


Composition Curing 
Dry 
Density 
Lb per 
cu ft 


Oven 
Days 


| % Moisture Moist 


FA Lime | (dry basis) 


10 ° 125 % 


Months 


| 


Standard 
Proctor 


Standard 
Proctor 
Density Optimum | 
(Lb per Moisture | 
cu ft) % 
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JOHN M. DRABELLE’S* 


Initial Starting and Operating Tips 


foraNew Steam Power Stations 


It is too easy to overlook that one item that can shut down a new 
plant as soon as it starts up, so check through these pointers to 
see if you missed any. The secret is: a check-list made up in ad- 
vance, proper division of responsibility, and an old rabbit's foot 


Temporary screens will collect an 
amazing variety of man’s leavings 


Relay-tripping heater selection must be 
based on normal ambient temperatures 


Controls checks include the soap suds 
test on all air fittings and joints 
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PLACING A NEW power station 

in initial operation is a serious and 
involved problem. High pressures 
and high temperatures commonly 
used today have made the problem 
more critical than in the past, as has 
the increased use of welded fabrica- 
tion of piping and equipment. In 
many cases, plants started up with- 
out every possible precaution have 
been promptly shut down again by 
damage to turbines, valves, centrifu- 
gal pumps, or other apparatus, 
caused by welding slag, welding bead 
or other debris left in the pipelines. 

Start-up problems may be classi- 
fied as follows: (1) mechanical and 
steam equipment; (2) chemical clean- 
ing of boilers and feedwater systems; 
and (3) electrical equipment. Re- 
sponsibility for the checking opera- 
tions should rest first on the chief 
engineer, but he should have under 
him a good mechanical man, a chem- 
ist, and an electrical man to super- 
vise their respective operations in 
detail. A carefully prepared check- 
list of all cleaning operations should 
be made and the man in charge of 
that particular work should initial 
and note the time of each job as it is 
completed. This will reduce’ the 
chance of overlooking some impor- 
tant aspect of the job. 


Good Housecleaning First 

A good general housecleaning is 
the first step in any start-up. This 
should cover the area around the 
new unit and all the auxiliaries, and 
should include the removal of all 
blocking, reels and general debris. 
In addition to this, however, the 
general clean-up should include in- 
ternal washing-down of the surface 
condenser shell, the steam side of 
the tube bank, and the removal of 
washed-down debris from the con- 
denser hot well. Carefully inspect 
the boiler drums, water wall headers, 
the furnace, and the tank of the 
deaerating heater (if one is used). 
Be certain to install temporary 
screens at the suction of all pumps 
except the circulating pumps. 

Boiler manufacturers should be 
consulted for their recommended 
cleaning procedure. This usually con- 
sists of a caustic boil-out to remove 


oil and grease accumulations and 
acid cleaning to remove iron oxide. 
The present trend is toward a three 
per cent solution of hydrochloric acid 
with a suitable inhibitor) and light 
firing to maintain the solution at 
about 150 F. A vent must be pro- 
vided and smoking prohibited be- 
cause of the hydrogen gas given off 
by the reactions. Following this, a 
thorough washing out of the boiler 
is topped off with a caustic wash to 
neutralize any remaining acid. 

A very careful check must be made 
of all circulating tubes of the boiler 
to be sure that no pop bottles, fruit 
juice cans, mandrels or other debris 
have been left by careless workmen 
to block the passages. Numerous 
water wall tubes have been burned 
out by just such obstructions. Checks 
for these obstructions vary greatly. 
Some blow air through the tubes, 
some blow water, and others drop 
steel balls through the tubes. 


Tripping Heater Selection 

While this mechanical work is 
going on, the electrical man should 
check all control devices associated 
with the supply of power to the 
boiler and turbine auxiliaries. Check 
all bolted electrical connections for 
tightness, and then check the heaters 
associated with the tripping devices 
to be sure that they have proper 
ratings (but make allowances for 
ambient temperatures at the time of 
the test). This is quite important 
because much troublesome tripping- 
out will occur unnecessarily if heaters 
are selected to give proper tripping 
service at temperatures lower than 
the ambient temperatures in the 
plant after it is put into operation. 
A high-current tester is a useful and 
time-saving equipment item for such 
checks. 

All bearings of motors, fans, pumps 
and other equipment should be 
checked carefully for cleanliness, and 
the oil level brought up to manufac- 
turers’ operating marks. It is very 
important to check all flexible cou- 
plings, and particularly those of the 
type that use grease or oil for internal 
lubrication, to see that the proper 
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amount is in the joint. Otherwise, 
binding and other troubles will 
occur, 

After the boil-out, the boiler is 
filled and steam raised to blow out the 
main steam lead and the superheater 
line between the boiler, drum and 
turbine throttle valve. A blow line 
of about one and one-half times the 
diameter of the turbine steam lead 
should be provided from the throttle 
valve bonnet to atmosphere. It 
should be well anchored, and a spe- 
cial check should be made to see 
that the discharge will cause no 
accidents. 

With the boiler non-return valve 
closed, steam pressure should be 
raised to about two-thirds operating 
pressure. Admit steam slowly into 
the boiler-to-turbine lead to bring it 
up to temperature and cause its ex- 
pansion. After the lead is warm, it is 
advisable to let it cool for about 
half an hour before making the initial 
blow. Start this blow at about two- 
thirds operating pressure and let it 
blow until boiler pressure falls to 
about 20 per cent of operating pres- 
sure. Repeat this four or five times. 


Temporary Screens 

In spite of all the care and precau- 
tion that can be taken, steam leads 
will usually retain a certain amount 
of fine debris which will free itself 
during the initial operating period and 
find its way into the turbine. To pre- 
vent this, place a 1,32-in.-opening 
stainless steel mesh cloth over the 
manufacturer’s steam strainer. Since 


the pressure drop through this cloth 
will be about four times that of the 


regular strainer, the load on the 
turbine should not exceed 50 per 
cent of rated capacity. After a week’s 
operation with the cloth in place, 
shut down and remove the stainless 
cloth. Also, carefully clean any ac- 
cumulated debris from the throttle 
valve and permanent strainer. 

Larger units involving reheat re- 
quire special attention to those lines 
serving the reheat element in the 
boiler. These lines are as likely to 
accumulate dirt and other debris 
as the main steam lead. 

During the inevitable starts, stops 
and blowing outs, the temporary 
screens installed in pump suctions 
should be removed and cleaned. If 
possible, water should be used to 
flush those lines to the lowest point 
presumably the location of the 
pumps and screens). A_ surprising 
number of union buttons, pop bottle 
caps and general debris will accumu- 
late on these screens. 

Large quantities of condensate are 
passed through the various trap lines 
and steam traps during the start-up 
period and considerable trash will 
accumulate on the strainers. These 
trap strainers should be cleaned fre- 
quently during the start-up period. 
When the unit is placed on its initial 
bus run, the traps themselves should 
be taken apart for a check of the 
working parts. This is essential to 
maintaining good drainage at all 
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important points inside the system. 

Extraction lead non-return valves 
can be fouled by debris originating in 
its connecting piping and the tur- 
bine flange. If such fouling is allowed, 
the valve will not seat properly and 
could lead to serious overspeeding 
of the turbine through feedback 
when the load is being dropped. Re- 
move the valve bonnet for a thor- 
ough inspection of the internal valve 
body. 

Covers of extraction heaters should 
be removed and the tube sheet in- 
spected for fouling. Use an air hose 
to blow through all tubes as a check 
for obstructions which, if found, 
must be removed. At this time all 
heater vent piping and control and 
drainage equipment should be in- 
spected for proper functioning and 
for trash under the seat and disc of 
the control or drainage valve. 

Supervision of the manufacturer’s 
representative is imperative when 
checking out the combustion control 
system. All pressure piping to flow- 
measuring devices should be blown 
out and cleaned, then the flow meters 
filled with water and given the usual 
water column test to insure accuracy. 
The modern boiler unit involves 
some sort of temperature control 
which must always be checked, elec- 
trically and thermally, to make cer- 
tain that signals sent to indicators 
and controls are accurate. 


Checking of Controls 

Travel and operation of the link- 
ages and mechanisms designed to 
move dampers, change fuel feed, ad- 
just hydraulic couplings, ete., should 
also be checked and lubricated. Air- 
actuated systems should be given the 
usual soap suds test at fittings and 
joints. Electrical and electronic sys 
tems should be given tests for insula- 
tion resistance, short circuits and 
other electrical defects. 

After the initial run, the covers of 
the hot well pumps should be re 
moved and the impellers checked for 
debris which may have caught in the 
eye. Condenser tube sheets on the 
entrance side should be inspected 
and cleaned, and then air or plugs 
should be blown through the tubes. 

After the initial run under vacuum, 
the steam jet air removal equipment 
should also have attention. This 
should consist of a check and cleaning 
of all steam screens associated with 
the jets, and an inspection of the 
tubes and tube sheets of the inner 
and after condenser of the air jet 
equipment. Debris is often washed 
against this tube sheet or into the 
tubes from the piping. This causes a 
reduction of available cooling surface 
and a higher pressure drop across 
the inner and after condenser on the 
water side. 

Needless to say, a check for con- 
denser air leakage should be made 
and remedial steps taken if any is 
detected. Prime sources of air leakage 
are the stuffing boxes of valves which, 
unfortunately, are often inadequately 
packed by the manufacturer. They 


should be examined and packed with 
additional rings in the event of 
leakage. 


Electrical Checkout 


Most modern units have 
boiler, one turbine generator and one 
step-up transformer to the high ten- 
sion bus. The relays and other gen- 
erator protection, as well as the sta- 
tion service transformer are usually 
connected to the main leads between 
the generator and the step-up trans- 
former. While preliminary checks for 
proper connections of relays and 
transformers are made before starting 
up, the final recheck and adjustment 
of the relaying system must be made 
with the unit operating and on the 
bus. This type of testing work can 
best be done by the electrical relay 
people who are not concerned with 
the checking and testing of the auxil- 
jary power supply of the unit. 

For emergency conditions follow- 
ing a trip-out of the main unit, trans- 
fer from the running transformer 
bank to the auxiliary or starting 
bank should be made. 

Initial operation of the unit at 
reduced load is best carried out using 
air to cool the generator. After all 
the numerous tests and adjustments 
have been made, then (and only then) 
fill and purge the generator cooling 
system. The manufacturer’s proce- 
dure will be followed closely by his 
supervising engineer, of course, and 
this man should fully and carefully 
instruct station personnel in purging 
with CO, and filling with hydrogen. 
It is also necessary that station per- 
sonnel be thoroughly checked out in 
the use of CO, to purge hydrogen 
from the system after it has been 
filled, and this is a good time to carry 
out such instruction, 

Manufacturers’ procedures for the 
cleaning and flushing of the lubricat- 
ing systems in turbine and generator 
should be followed very carefully, 
taking sufficient time to make sure 
that all dirt and debris is washed 
from the systems. After initial opera- 
tion, inspect the turbine oil coolers for 
accumulations of debris on the water 
side. Both tube sheets and tubes 
should be checked at this time. 

Construction employees in general 
should be prohibited from the areas 
around the new unit and its associ- 
ated equipment during the initial 
run, except when their specific at- 
tention is required for jobs that come 
up. 

Finally, always follow the rule of 
making haste slowly. There is always 
pressure to start up a new unit and 
place it in commercial operation as 
soon as possible because the new 
unit is of great value to its owner, 
but the unit should not be consid- 
ered a regular source of system 
power for at least the first 30 days of 
operation. This is often easier said 
than done, but the care taken during 
the start-up and early operation will 
be reflected in many ways in the 
operating and maintenance charac- 
teristics of the unit in years to come. 
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Right—Elliott hydro generator shaft, 
42 ft 6 in long, for one of four 
16,677-kva, 100-rpm Box Canyon units 


Right—Donald Fulton, assembler at 
G-E's turbine factory, assembles buck- 
ets on turbine of 156,250-kw unit for 
Deepwater Station, Houston L. & P. Co. 
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Above—Power house by Bechtel for new oil refinery for 
Anglo-lranian Oil Co. at Aden. In background: one of two 
Graver 500,000 Ib-per-hr deaerating feedwater heaters 


Right—Here a 150,000-lb Westinghouse generator frame 
is being readied for 3-day heat treatment at 1175 F in gas- 
fired 30-ft furnace, used especially for baking frames 


Hawthorn Station, Kansas City Power & Light Co. has outdoor boilers, pulverized coal fired. First two-units 60/66 mw; third 
90, 99 mw, fourth 100 mw; total capacity 331 mw. First two units: 1250 psi, 950 F; third and fourth, 1450 psi, 1000/1000 F 





One of most impressive turbine rooms in country at Ridgeland Station, Commonwealth Edison Co., where No. 4 turbine gen- 
erator, 150,000 kw, at far end, has just been put into service, bringing station capacity to 600,000 kw, largest on system 


Right—This Worth- 
ington 1300-kw 
dual-fuel engine 
at LeSeur, Minn. 
municipal plant 
saved $9,767 in 


fuel in 9 months 


Left— Blakely Mt. Dam of Corps of Engineers, U. S. Army 
Ouachita River, Arkansas. Dam 1200 ft long, 230 ft high. 
Two 37,500-kw generating units, 230 ft operating head 


Below—Narrows Dam, Corps of Engineers, Little Missouri 
River. Dam 940 ft long. Two 8500-kw units, at 170 ft head 


Left—Elliott su- 
perchargers serve 
two Nordberg 
855-hp diesels at 
Beatty Memorial 
Hospital, West- 
ville, Ind. Also 
shown are Purcla- 
tor filters and 
Blackmer fuel 
oil transfer pump 





Heat Recovery from 
Continuous Blowoff 


VOR ANY GIVEN BOILER PLANT, according to 
V. J. Calise of Graver Water Conditioning Company, 
you can calculate in seconds the average savings in mil- 
lions of Btu per year resulting from the recovery of heat 
from boiler blowoff by means of a continuous blowoff 
system. Merely use the simple, four-step procedure given 
here. 
] Determine the total dissolved solids TDS in the 
makeup in ppm and choose the allowable concentration 
in the boiler in ppm from the following chart based on 


ABAI standards 


Maximum Permissible TDS in Boiler Water for Various Pressures 


Boiler Pressure Total Dissolved 

psig Solids, ppm 
0- 300 3500 
401 50 3000 
451-— 600 2500 
601 750 2000 
751 900 1500 
901-1000 1250 
1001-1500 1000 


Suggested Limits for Maximum Permissible Silica 
in Boiler Water for Various Pressures 
Boiler and Turbine Maximum Silica in Salines 
Operating Pressure 
psig 
250 600 40-50 
601 900 20-30 
901-1200 10-20 
more than | 200 less than 5-10 and 
less than | above 1800 


ppm as SIO 


particularly where turbine 
for very low pressure 
aximum permissible silica concentration 

et by the power engineer 
danger of turbine blade 
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For high pre ire boilers, 


with condensor team 


are used 
discharge, the n 
in the boiler water is usually 
or consultant to prevent 
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on operating experience in the 


ilica deposit values are 


field and new ¢ xperi- 


mental data 


> From Table l, find the per cent blowoff of the total 
evaporation. This table is based on 100 per cent makeup. 
If the make up Is less than 100 per cent, use the following 
equation to calculate the blowoff in pounds per hour: 


M., 


~ 
Blowofl TDS R where S,, is makeup 


solids, TDS is maximum allowable boiler TDS, and 
M. is makeup for evaporation. 

For determining the blowoff based on maintaining a 
given silica concentration in the boiler salines with a 
given silica concentration in the treated makeup, use this 
equation: 

Si 
is makeup silica, 


Blowoff M., where Si 


Si, 
Siw. is Maximum allowable silica, and M, is makeup for 
evaporation. 

3. Using the curves in Fig. 1, and knowing the total 
evaporation, determine the actual pounds per hour of the 
blowoff. 

1. Using the curves in Fig. 2, and knowing the boiler 
pressure, determine the approximate annual savings in 
millions of Btu per year. The actual dollar savings per 
year can then be calculated for each plant. This curve is 
based on 75 per cent boiler efficiency; for other efficiencies, 
multiply result by correct ratio. 
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Total Blowoff of Total Evaporation (%) 


Dissolved 
Solids 
Makeup 
PPM 


Allowable Concentration, PPM 


2500 3000 


1000 1250 1500 2000 3500 


10 1.0 0.8 07 0.5 

15 1.5 1.2 1.0 0.8 0.6 

20 2.0 1.6 1.4 1.0 0.8 0.6 
25 2.6 2.0 1.7 1.3 1.0 0.7 
30 3.1 2.5 | 2.0 1.5 1.2 ; 09 
40 4.2 3.2) 2.6 2.0 1.6 : 11 
50 5.3 4.2 3.4 2.6 2.0 ; 1.4 
60 6.4 5.0 | 4.2 3.1 2.5 1.7 
70 7.5 59 | 49 3.6 2.9 2.0 
80 8.7 68 | 56] 4.2 3.3 2.3 
90 9.9 78 | 6.4 47 3.7 2.6 
100 WI 87 | 7.2 5.3 4.2 2.9 
125 14.3 Wa | 9 6.7 5.3 3.7 
150 17.7 13.6 Wd 8.0 6.4 4.5 
200 25.0 18.8 15.4 8.7 6.) 
250 25.0 | 20.0 14.3 1d 77 
300 25.0 17.6 9.4 
400 12.9 
500 16.7 
600 20.6 
700 25.0 


Table |. Given here is the per cent blowoff, for allowable con- 


centration, of the total evaporation based on 100% makeup 


BLOWOFF (PERCENT) 
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ACTUAL BLOWOFF (POUNDS PER HOUR) 





3.45 67869100 


Fig. 1. Use this graph to find actual pounds per hour blowoff 
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6 8 is 23456 8 
10,000 10Q000 


Fig. 2. Btu savings plotted versus boiler pressure, blowoff 
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EXHAUSTER 


Fig. 1. Central vacuum system equipment and piping 


Fig. 2. Operator at Clifton Paperboard Co. using 
vacuum nozzle to recover coal siftings from 21-ft 
wide chain-grate stoker windbox. Hose connection 
to manifold, right, as shown in Fig. 1; blower, left rear 


Vacuum Coal and Ash Recovery 
Pays Out in Two Years 


B* USING AN industrial vacuum 
cleaning system, power plant 
engineers at Clifton Paperboard Co. 
of Clifton, N. J. have cut many hours 
each week from the laborious and 
time-consuming job of recovering 
unused coal (siftings) from their 
stoker hoppers. Same system also 
cleans fly ash from the boilers in less 
than half the time formerly needed. 
Joseph K. Kroboth, chief engineer 
at Clifton, estimates that the system 
paid for itself fully after two years of 
operation. 

The plant operates four boilers 
totaling 3300 boiler hp to produce the 
process steam required. These boilers 
are fired with rice and barley coal on 
chain grate stokers. During the course 
of a week, 2 to 3 tons of fine coa! slip 
through the 21-ft. wide chain grates 
and collect in the windbox. 

Formerly, this coal was recovered 
by using a long-handled hoe to scrape 
the coal from the windbox out on to 
the boiler room floor. Because there 
was only 4 to 9 ft. clearance between 
the boiler housing and .che building 
wall, a 16-ft. hoe handle was con- 
structed in several sections connected 
by threaded joints. Each time the 
hoe was pulled out of the windbox, 
the handle had to be partially dis- 
mantled, and then reassembled to 
reach into the boiler again. (Similar 
situation, for which hinged hoe han- 
dle was built, was described in An 
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Educated Ash Scoop, March, 1953 
issue, page 75.) Recovered coal was 
shoveled into a wheelbarrow and re- 
turned via a coal elevator to the 
stoker hoppers. 

As a result, six men spent nearly a 
full day each week (48 man-hours 
to do this in the windboxes. 

So Clifton Paperboard installed 
central vacuum cleaning unit, Fig. 1, 
to take over the job of coal recovery. 
Now the process not only is cleaner 
and more convenient, but also the job 
that once took 48 man-hours is now 
accomplished by three men in 5 to 6, 
or 15 to 18 man-hours, a labor saving 
of better than 60 per cent. 

In the new systems, vacuum (9 in. 
Hg) is created, by a 790-cfm blower, 
in a 5-in. pipe running to various loca- 
tions in the boiler room. Hinged caps 
in the pipe enable workers to connect 
a_ flexible-hose-and-nozzle assembly 
into the vacuum pipe virtually any 
where in the boiler room. Primary 
and secondary separators are con- 
nected as shown. 

To clean out a windbox, boiler 
room personnel connect the flexible 
hose to the nearest vacuum outlet 
and pick up the coal in the windbox, 
Fig. 2, whence it is carried back 
through the system and collected in 
the primary separator of about 3 
ton Capacity. 

Recovered coal is dropped through 
a gate at the bottom of the separator 


into a large, wheeled lorry, which re- 
turns it to the stoker hoppers. Fine 
particles and dust are reclaimed by a 
vacuum driven fly-ash reclaimer con- 
nected to the top of the secondary 
separator, not shown. Reclaimed fines 
are blown directly into the fire bed, 

The central vacuum system is also 
used to clean out collected fly ash 
from the boilers during routine main- 
tenance shut-downs, usually once or 
twice a year. Formerly, the fly ash 
was removed by a team of three men 
per boiler. Now, one man using the 
vacuum-connected hose can clean 
out a boiler by himself, in less than 
half the time required by the old 
shovel-and-bucket system. 

In addition, the system is 
used for routine clean-up of dirt and 
soot around the boiler room, or floors, 
walls, beams and the like, with far 
less dust and in considerably less time 
than with the usual broom-and- 
shovel technique that is used in so 
many small and medium-sized power 
plants. 
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For further information about 
this system, write the Editor, or 
write COAL RECOVERY on the 
postage-free post card else- 
where in this issue and mail to us. 














Power Plant GRASP — 


The Duplex Pump 


This is the third and final article in a series of discussions by Frank 
Browning, former Engineer Examiner of the City of Seattle. Draw- 
ing on his long experience in examining candidates for engineer's 
licenses, Mr. Browning has tried to hammer home the need to apply 
ordinary horse sense to power plant operating problems. Here, 
in the form of personal conversation, he analyzes the duplex pump 


By FRANK H. BROWNING’ 


T’S A STRANGE FACT that the 

common things around us are 
often the most neglected. We are so 
used to them we seldom consider 
them worth the interest or curiosity 
we show for less familiar things. 

The operating engineers in one line 
of service rate very high in most re- 
spects, yet, oddly enough, we find 
nearly all of them entirely wrong on 
how a duplex pump works. With- 
out identifying those otherwise high 
grade men, we will only say they 
have numerous duplex pumps 
mounted on bulkheads and engine 
room gratings, used for feed, fresh 
and salt water supply, fire service, 
all sorts of purposes. Don’t think for 
a minute these men are dumb. Far 
from it. It’s just another case of never 
questioning the ideas they grew up 
with, the common mistake in many 
other lines. 


Typical Discussion 

To give you some idea of the way 
men fail to apply common-sense 
thinking and observation to their 
everyday work, we'll outline a typi- 
cal discussion with an applicant for 
an engineer's license. This particular 
applicant was questioned about his 
knowledge of the duplex pump. 

Question: “Have you worked on 
duplex pumps?” 

Answer: "'Lots of them." 

“You have taken them apart, 
looked over the valve gear closely?”’ 

"Plenty of times.” 

Some think the valve has ‘lead’ 
like a steam engine. Some think it is 
just loose enough on the valve stem 
to prevent binding. Then each side 
would reverse the other piston every 
time it passed center, jiggle back and 
forth near the middle, wasting steam 
and pumping very little water. 

The valves are barely long enough 
to cover the end ports at mid-position 
(see illustration). There is no lap, 
and of course no lead. The valve gear 
is set, after removing steam chest 
cover, by centering all parts, pistons, 
and valves, including the lost motion. 

Many say one piston and rod must 
then be barred to the end of its stroke 
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so the pump will start with steam. 
Why not just move one valve off cen- 
ter so as to let in steam somewhere, 
anywhere. . . . Enough for that. 

“‘How many ports are there in the 
steam chest under one valve?”’ 

“For one valve? Two ports.” 

“‘No place for exhaust to get out?”’ 

“Oh sure. There's an opening in the 
middle—that makes three ports.”’ 


Engine and Pump Differ 


Many men from various fields of 
experience failed to see any difference 
between ports in an engine and those 
in a pump. 

‘Now, there is no crank on the 
pump to limit its stroke. What makes 
the piston stop before it hits the cyl- 
inder heads?” 

"The cushion stops it."” 

“That's right. What is the cushion 
made of — springs or feathers?’”’ 

“It's steam, o'course.” 

“All right. How does the steam 
stop the piston?” 

“Why .. . the valve opens the port 
just before the end of the stroke.”’ 

“‘Haven’t you ever learned to see 
what you look at?” 

“What's wrong with that?” 

“Can't you see it couldn’t possibly 
do what you say? You know each 
piston moves the valve for the oppo- 
site side, don’t you?” 

“Certainly.” 


“What sort of a stream would it 
throw if each side had to hurry back 
to the end of its own stroke in time 
to stop the other side from hitting? 
No, no that’s no good. You 
couldn’t make it work that way if 
you wanted to. Tell me: what makes 
the cushion that stops the piston be- 
fore it bumps?” 

Gradually it develops that the 
cushion is from exhaust steam trapped 
in the cylinder end. 

“Now, what traps the exhaust?”’ 

“The valve cuts it off.’ 

“You sure?”’ 

"Of course. That's what it's for."’ 

“Well, here we go again! The 
other side can’t move the valve in 
time to do what you say. Try to use 
your head and see just how the parts 


move in there. You need help. Here.” 

We often sketch a large, rough out- 
line of one pump cylinder, piston in 
center, rod through one end. We draw 
in other features as we talk. 

“Up here is the valve seat. Now 
we draw in one port at each end as 
you told me, and an exhaust outlet 
in the middle. You never even no- 
ticed a separate second port at each 
end, making five in all. 

“‘Let’s suppose, now, the steam is 
pushing the piston from left to right, 
shown by this arrow. That means the 
steam is coming in through which 
port?” 

"In here—the end port.” 

“Right. We draw an arrow there 
and draw the end of the valve clear of 
that port. Now, where is the exhaust 
coming out?” 

“This one, the inside port.’ 

“Good. Now we draw the exhaust 
arrow, and the inner chamber of the 
slide valve passing steam from cylin- 
der to central exhaust port. We com- 
plete the valve sketch with the right 
end covering the other inlet port, lug 
on top, and valve-stem lock nuts on 
each side.” 

Many pumps use a single nut on 
the valve stem, very loose in a wide 
pocket on the valve. 

“Put your finger on the piston in 
this sketch — down flat. Keep the 
end of your finger against the cylin- 
der.” 


Puts Finger on Reader 


Come on, Reader, do it yourself. 
Don’t be lazy. 

““Now, move your finger very, very 
slowly as steam moves the piston, 
and watch it. What cuts off the ex- 
haust?”’ 

“Why, the valve cuts it off.” 

“What are your eyes for? Go back 
and start over again. Tell me, what 
covers the exhaust port?” 

“The piston covers it. Hmm... I'll 
be .. . | Say why don't they .. . 2” 

“Does it look plain?”’ 

“It sure does. Well, ah... 
mind.” 

“Where the action is out of sight, 
you men should learn to follow clear, 
mental moving pictures of all such 
things, step-by-step as they work.” 

“T'll never forget that—never.” 


“Now with this side at rest the 
other piston takes its stroke and 
finally moves this valve over to the 
*Mechanical Engineer, Seattle, Wash. 
(Formerly, Engineer Examiner, City of 
Seattle — see page 84, July 1954 issue.) 
All republication rights reserved by 
author. 
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Diagram of a duplex pump cylinder showing relationship between valve and ports 


dotted position. Steam then comes 
in the right end port. Put your finger 
back on the piston, move it slowly 
and tell me what cuts off the exhaust 
this time to form a cushion.” 

“The piston does. That's clear now.” 

Some duplex pumps have cushion 
valves with handles at each end of 
the steam chest to adjust the cushion 
to suit the discharge pressure 
maximum cushion for low level dis- 
charge, less and less as discharge re- 
sistance increases. This is a small 
valve in a passage between inlet and 
exhaust ports at each end which 
lets the cushion steam escape after 
the inner end of exhaust port is cov- 
ered. One such passage is shown in 
the upper right corner of the diagram. 

With the cushion valve partly open 
for pumping to higher levels, the pis- 
ton will first stop some distance from 
the cylinder end, then ease in slowly 
to give full discharge while the oppo 
site side is moving. 


What Causes Pounding? 

““Next, let’s suppose this pump is 
installed with short suction and dis- 
charge pipes. We find it runs well up 
to 50 or 60 strokes a minute. Another 
one just like it is installed with long 
pipe lines, say 100 ft, and we can’t 
speed it up to more than 30 strokes 
a minute without its pounding badly. 
What’s the trouble?” 

"The long pipes make it knock.” 

“*How? What makes them pound””’ 

"Cause the stream ain't steady.” 


“All right. Which would begin to 
pound first as it speeds up —_ the suc- 
tion or the discharge pipe?”’ 

On the first jump nearly all assume 
the discharge pipe would start pound- 
ing first, realizing that it has the 
higher pressure and therefore strikes 
a harder blow. They do not yet see 
that the higher discharge pressure 
would give a quicker change of speed 
in the moving water and so prevent 
voids in the stream. When steam 
moves the water-end piston so fast 
that the heavy column of water can’t 
keep up with it, voids form. Later 
when the stream of water finally 
catches up with the slower moving 
piston, pounding occurs with all the 
force of the heavy moving liquid. 

Gradually we realize that the wa- 
ter in the suction pipe has only at- 
mospheric pressure, 15 psi, pushing 
on its outer end. Longer pipes give a 
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greater weight of water to be started 
and stopped with every stroke, so, 
slower acceleration more tendency 
to pound here than in the discharge. 

“Well, then, what can we do to 
lessen the pounding?”’ 

Air chambers can be installed close 
to the pump to reduce severe changes 
of velocity in the long pipes during 
each stroke. Better use an open stand 
pipe on the suction if the source of 
supply will flow to it steadily. 

On the discharge side, suppose we 
use an air chamber the size of the 
water cylinder, 3 ft high. It is full of 
air when installed. Running at 120 
psi discharge pressure, all this air will 
be squeezed into the top 4 inches. 
Assuming that this compressed air 
changes 15 psi during each discharge 
stroke — equal to the full atmos 
pherie pressure on the suction inlet 
the air chamber level will move up 
and down only half an inch. This ac- 
counts for only 5 per cent of the dis- 
charge from a 10- by 6- by 10-in. pump. 
It shows clearly the need for large air 
chambers on the discharge side, kept 
full of air by some means —- air com- 
pressor if available — with a shielded 
water glass, or at least a petcock near 
the bottom of the chamber. Some still 
use a ‘snifter’ at the suction side of 
the pump. 

The original air in a discharge air 
chamber may soon be lost, for the 
discharge squirts a geyser into that 
space with every stroke. Extreme tur- 
bulence stirs up the trapped air bub- 
bles and continually carries the 
smaller bubbles away. Our experience 
shows that we lose the air sooner 
when pumping heavy fuel oil, per- 
haps because the viscosity of the oil 
holds the air bubbles more firmly. 


A Tough One 


“What else could you do to pre 

vent pounding in the long lines?”’ 
That’s a tough one for all hands. 

“Did you ever notice that most 
pumps have a larger pipe connection 
for the suction than on the discharge” 
Is that because it takes in more water 
than it pumps out?” 

“No. . . . It wouldn't do that.’ 

“Then what is the reason?”’ 

We need to study these effects be- 
fore real operating sense is acquired. 
Formulas alone leave them obscured, 
and working one problem fails to 
show the trend. So we strongly ad- 


vise working three or four of a series 
to gain real engineering judgment. 

The energy required to force mat 
ter up to a certain speed is shown by: 
WV? 2g, where W is the total 
weight in pounds, V is the velocity in 
ft per sec, g is the acceleration of 
gravity which we use as 32 for a 
good round number. But there is no 
need of confusing this case with a lot 
of calculations. All we need to notice 
for our operating problem is that the 
work required to start the flow of 
water on every stroke, enough to 
keep up with the piston, varies as the 
square of velocity. 

The weight, W, of water to be 
moved, per sq in. of pipe cross section, 
varies with the length of the suction 
pipe, because atmospheric pressure 
works on every sq in. of the pipe in 
let. The velocity, V, required to fill 
the pump cylinder on every stroke 
decreases as the area of the pipe in- 
creases. 


Pipe Size is Factor 

For comparative judgment of the 
effects, we will start our list with 10 
ft of 2-in. pipe. If we double the suc 
tion pipe to a 4-in. diameter, its area 
increases 4 times, so the needed ve 
locity is only one quarter of that in 
the 2-in. pipe. The square of 4 is 16. 
Therefore 160 ft of 4-in. pipe would 
give the same tendency to pound as 
10 ft of 2-in. suction pipe. 

With a 6-in. suction pipe we have 
increased the area 9 times; 9 * 9 = 81, 
so 810 ft of 6-in. pipe equals 10 ft 
of 2-in. pipe in causing pounding 
with only atmospheric pressure, 15 
psi, working on the suction inlet to 
cause the required flow. 

If an 8-in. suction pipe were used, 
with 16 times the area of 2-in. pipe, 
the square of this shows that 2560 ft 
of pipe, half a mile, would pound no 
sooner than 10 ft of 2-in. pipe. That 
clears up the relation far better than 
working a single problem. Therefore: 

10 ft of 2-in. pipe 
160 ‘“ “ 4-in. ‘ 
810 “* * 6-in. 
2060 “* “8-in, “ 
all use equal force to fill the cylinder 
without pounding. 

Friction will be another factor in 
deciding the size of our longer suc- 
tion pipe, but that also changes about 
in proportion to the square of ve 
locity, so our table still holds good. 

We believe this method of inves 
tigating our operating problems will 
help anyone gain a clearer grasp of 
the actions and results. 

It takes an unusual degree of 
mathematical sense to judge the 
trend of such effects from a bald 
formula alone, without calculations. 
But figuring a few cases is very sim- 
ple arithmetic. There is no sense be- 
hind the common dread of figuring. 
Try it. Also pass these samples along 
to your crew and friends as a pattern 
they can use on numerous subjects. 

If this has helped some of you, we 
are very glad. If you want other sub 
jects analyzed in a similar manner, 
write to the Editor and tell him so. 


“ 
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Demineralizer System Design Factors 


Demineralizer systems have dissimilarities which mean the dif- 
ference between economical and costly operation. Water supply 
and water requirements determine which one best does the job 


By S. B. APPLEBAUM * 
and M. C. McKEOWN | 


| SMINERALIZERS require clear 

ater, low in color and organic 
matter, for successful operation. 
Where available, well or city water 
is preferred. If surface waters must 
be used, proper pretreatment is essen- 
tial. This may involve chlorination, 
coagulation and filtration so that 
color, organic matter and suspended 
matter are reduced to a minimum. 
Such physical impurities tend to foul 
or clog the ion exchange beds and 
interfere with their production of 
an effluent of desired quality and 
quantity. 

Carbonic acid present in the cation 
effluent can be removed mechanically 
by aeration in a decarbonator forced 
draft tower with air blown counter- 
current to the water flow. The free 
CO, can be reduced by such means 
down to about 5 ppm economically 

Carbonic acid can also be removed 
chemically by the anion exchanger. 
However, this requires additional 
anion exchange material and a cor- 
respondingly greater amount of caus- 
tic soda for its regeneration. There- 
fore, the economics of a decarbonator 
can be calculated by comparing the 
saving in caustic soda with additional 
investment for: 


a) Decarbonator 
b) Deearbonated water basin. 
(ec) Acidproof pumps to _ transfer 
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water from basin through the 
anion units. 

Additional rubber lined piping, 
transfer pump suction and dis- 
charge valves and fittings. 
Acidproof level controller with 
valve in decarbonator water inlet 


line. 


The investment in all of these 
items is appreciable and the trend 
is towards omission of the decarbona- 
tor wherever economical to do so. 


Are Decarbonators Justified? 

In general, the smaller plants with 
lower amounts of alkalinity in the 
raw water omit the decarbonators. 
The larger plants with a_ higher 
alkalinity include the decarbonator. 
The saving in caustic soda shown 
in Table I would justify the decar- 
bonator for large plants, say over 
100 to 200 gpm. 

As another example, the city of 
Madison, Wisconsin has a total ca- 
tion and anion content of 300 ppm 
and an alkalinity of 275 ppm and the 
increased operating cost for caustic 
soda would be about 22 cents per 
thousand gallons. On the other hand 
a water of the type represented by 
the Hurley, Wisconsin water supply 
with a total cation and anion content 
of 170 ppm and an alkalinity of 
ppm would definitely call for omission 
of the decarbonator. 

Cation and anion exchange units 
can be equipped with either a valve 
nest of individual valves or a multi- 


Table |. Comparison of anion unit load- 
ings with and without decarbonator unit 


~Without Decarbonator 
PPM as CaCO 
Free Mineral Acids 50 
Carbon dioxide 100 
Silica 3 


Total exchangeable anions 153 
Chemical Cost . 14.0 cents / 1000 gals 


With Decarbonator 

PPM as CaCO; 
Free Mineral Acids 50 
Carbon dioxide 6 
Silica 3 


Total exchangeable anions 59 


Chemical Cost... .5.6 cents /1000 gals. 


Using NaOH at 3.5 cents pound 
Regeneration level 0.45% NaOH /kgr. exchanged 


consisting of a casting 
located the indi- 


valve 
within which are 
vidual valve members. The valve 
nest is subject to human error in 
the manipulation of the six or seven 
valves on the front of each unit 
which must be opened and closed 
in the right order. Mistakes in such 
valve manipulation may result in 
discharging regenerant or acid water 
to the boilers. The multiport valve 


port 
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Fig. 3. Three-bed system with a decarbonator following the weak anion exchanger 
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Fig. 4. Four-bed system with two pairs of exchangers and a central decarbonator 


by the design of its internal pas- 
sageways minimizes that possibility. 
There are four steps in the regenera- 
tion which constitute a repetitive 
cycle: 


a) Backwashing 

b) Introduction of regenerant 

c) Displacement of the regenerant 
through the bed 

(d) Rinsing of the 
waste. 


regenerant to 


These four steps must. be carefully 
controlled both as to rates of flow, 
concentrations of regenerant and du- 
ration. Manual valve nest manipula- 
tion for control of these variables 
may not always be correctly carried 
out. The latest demineralizers being 
installed are demanding fully auto- 
matic operation so that all of these 
variables are correctly controlled. 
This not only avoids the possibility 
of human error but in many cases 
saves labor. Since regeneration may 
take place in any one of three eight- 
hour shifts, skilled operators would 
have to be on hand during each of 
these three shifts. Automatic re- 
generation may, therefore, result in 
a considerable labor saving and the 
cost of the automatic controls would 
be returned soon by such savings. 


Mixed Bed Demineralizer 
This was developed a few years 
ago and differs from the separate 
bed systems in that the cation and 
anion resins are placed in the same 
shell. These two resins are thoroughly 


October, 1954 


mixed prior to the service run by 
introducing compressed air upwardly. 
During the run there is, therefore, 
provided an infinite series of cation 
and anion exchange particles in close 
contact which results in very com- 
plete removal of electrolyte. After 
the end of the run the two beds 
are separated by hydraulic classifica- 
tion in backwashing, the anion resin 
being slightly lighter than the cation 
resin and coming to the top. 

This mixed bed type of demineral- 
izer can produce an effluent contain- 
ing as low as 0.05 ppm of total 
electrolyte. This low electrolyte is 
not of real advantage for boiler 
feed because supplementary chemical 
internal treatment adds sulfite, phos- 
phate and other chemicals which 
increase the total solids again. The 
disadvantages of the mixed bed type 
of demineralizer are: 


(a) It requires a much clearer water, 
lower in organic matter, than the 
two or multi-bed systems. 

The capacity of the exchange 
materials in a mixed bed unit 
has been found to be less than 
in a separate bed system. This 
increases the operating cost be- 
cause more regenerant is required 
for the same results. 

Where the raw water is relatively 
high in alkalinity so that a 
decarbonator would be justified 
in a separate bed system, the 
mixed bed unit would definitely 
suffer from a higher operating 


cost because the anion material 
in a mixed bed unit must remove 
the resulting carbonic acid chem- 
ically. 


3- and 4-Bed Systems 

Figure 3 shows a flow diagram 
of the three-bed unit. This is used 
mainly to reduce the operating cost 
which is accomplished by the fact 
that the weakly basic resin can 
remove the strong acids more eco- 
nomically and, therefore, require less 
caustic in its regeneration than the 
strongly basic resin. 

Figure 4 shows a flow diagram of 
the four-bed unit. It is similar to 
the three-bed system just described 
except that there is a secondary 
cation unit inserted. This results in 
better quality effluent than the three- 
bed system because any cation leak- 
age from the primary units is re- 
moved by this secondary cation unit. 

The latest trend is to use strongly 
basic anion material in the primary 
as well as in the secondary units so 
that the secondary units act as 
polishing units and the silica is hit 
twice in succession. As a result, the 
silica can be reduced to figures as 
low as 0.01 to 0.02 ppm. 

In some cases it has been found 
possible to so arrange the plant that 
the secondary units are regenerated 
at the same time as the primary 
units using the regenerant counter- 
currently through the secondary and 
then through the primary units. 
This results in a very low operating 
cost because the secondary units 
are then regenerated free of charge. 
The secondary units are not run 
to exhaustion and, therefore, they 
are “red-hot” for the polishing of 
the water and the elimination of the 
very slight cation and silica leakages 
that might take place through the 
primary units. 

In some cases the primary units 
are provided in duplicate so that 
while one set is being regenerated 
the other can take the load. But the 
secondary units are only provided 
in single units and are regenerated 
much less frequently, say once a 
week, as contrasted with the re- 
generation of the primary units once 
a day. Since the regeneration of the 
secondary units take place so infre- 
quently they are not provided in 
duplicate in order to save investment. 

For the 2000-psig boiler plants 
with 1 to 2 per cent make-up, this 
four-bed system with primary and 
secondary units using the silica re- 
moval anion exchange resin in both 
the primary and secondary stages 
seems to be receiving acceptance as 
the best arrangement. 


This article is the second of two parts of a con 
densation, prepared for POWER ENGINEERING 
from a more complete paper, given by the 
authors before Wisconsin Utilities Association. 
The original paper, in its entirety, is available in 
reprinted form. If you would like a copy, write 
Demineralizer on the pre-paid postal card else- 
where in this issue--or write direct to the Editor. 
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Ways to Vary Shunt Capacitance 





Rotary condensers have long been preferred for power factor cor- 
rection because they are easy to control with low voltages; the au- 
thor sees possibilities of capacitor control with modern techniques 


By EDWARD H. STIVENDER 


Consulting Engineer 








a USE OF shunt-connected ca 
pacitors for relieving power sys 
tems of costly, lagging reactive cur 
rents has been increasing steadily 
and the trend is almost certain to 
continue. The growing popularity 
of capacitors for this service can be 
ascribed to developments which have 
provided increased capacitor life and 
reliability. The time does not appear 
to be far distant when capacitors will 
be greatly preferred to rotating ma- 
chines for solving the problems of low 
power factor and poor voltage regula- 
tion. This can be predicted for even 
relatively large installations such 
as those with loads running into 
thousands of kva 

A prime factor in the selection of 
synchronous condensers rather than 
static condensers (capacitors), par 
ticularly where kva requirements are 
large, is the ease with which they 
can be controlled. A simple variation 
of the field current varies the effec 
tive condensance (capacitance) in the 
external circuit and thus controls 
line kva. Furthermore, varying the 
umount of field current in a synchro 
nous condenser involves the handling 
of relatively small quantities of 
power; the power used for field excita- 
tion is seldom more than 0.05 kw for 
each kva in the power circuit. On the 


other hand, varying the amount of 
effective capacitance in a shunt-con- 
nected capacitor bank requires work- 
ing in the main power circuit itself, 
and this factor will continue to be a 
drawback to the use of capacitors un- 
less the general line of thinking is 
changed and some of the principles 
utilized in the development of other 
electrical apparatus are adopted. 

In this article we will discuss 
briefly basic methods for making 
capacitor banks as wieldy as rotating 
machines so far as varying line 
kva is concerned. In using the word 
“basic,”’ it is meant that there will 
be no attempt to give detailed de 
scriptions of all the many possible 
controlling means possible. (The il- 
lustrations do not show items such 
as circuit breakers, fuses and re 


sistors. 


Direct Switching Methods 

Figure 1 illustrates the simplest 
means for varying capacitance. Each 
increment, Cl, C2, C3, and C4, is 
connected to the line by switches 1, 
2, 3, and 4 respectively. This is the 
first method considered when variable 
capacitance is contemplated, and for 
manual control in coarse steps its 
use is satisfactory. For automatic 
control and fine steps, such as is re- 
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Fig. 4. Transformer ratio is 
changed by switch, varying 
voltage across C; effect is 
reflected in line circuitry 











oe 


Fig. 5. A method similar to 
that in Fig. 4, but using an 
auto transformer. Caution 
is necessary with this circuit 


oe 


Fig. 1. Varying shunt ca- 
a by switching all 
units in and out of circuit 
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jitter 


Fig. 2. This modification of 
above circuit uses trimmers 
for fine, or vernier control 
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Fig. 3. Varying ohmic reac- 
tance of reactor R provides 
effect of varying capacitor 











Fig. 6. A method that is also 
possible, but involves con- 
siderable hazards regard- 
ing load circuit insulation 











quired for automaticyvoltage regula- 
tion, this circuit is less desirable be- 
cause of the number and size of 
switches required. The extra burden 
on a switch when opening in a capaci- 
tance circuit also brings in a serious 
problem — aside from the fact that 
each switch must handle the full cur- 
rent of its corresponding capacitor 
increment, and at the full line voltage. 

Another method, which provides 
fine steps and a broad range, is shown 
in Fig. 2. Here, a group of small 
“trimmer” capacitors is handled by 
separate switches. Capacitors Cl, 
C2, C3 and C4 would be, for ex- 
ample, 20 per cent steps, and the 
trimmers would be 5 per cent each. 
Sometimes this method is called 
“vernier’’ control. The only circuit 
gain over that in Fig. 1 is the mini- 
mization of the number of capacitors 
and switches needed for fine-step, 
broad-range applications; the other 
shortcomings remain. 


Reactor and Transformer 
Methods 

Figure 3 shows a practical method 
for varying the effective capacitance 
across the line without requiring any 
given number of capacitor units. 
Inductive reactor R is connected in 
parallel with capacitor C, and the 
taps on R, in combination with ro- 
tary switch S, permit changes in ef- 
fective capacitance so far as the ex- 
ternal circuit is concerned. Although 
reactor R constitutes an additional 
element, certain advantages over the 
methods of Fig. 1 and 2 are attained, 
principally because R can easily be 
an integral unit with taps brought 
out at pre-selected points and switch 
S can be the same as the types used 
for step-type feeder voltage regula- 
tors. (All the elements of switch S 
are not shown.) 

In principle, Fig. 3 is based upon 
the elementary rules of capacitance 
and inductance in parallel. This 
means that the attendant hazards 
must be considered along with the 
gainful results desired. Although ca- 
pacitor C has its terminals fixed 
across the line, the leading current 
from the line is not E/X,, as it is in 
Fig. 1 and 2 (E being line voltage and 


X, being condensive reactance of C 
in ohms). Inductive reactor R, in 
parallel with C, causes this current 
to diminish in relation to the ohmic 
values of R and C, and the lower the 
ohmic value of R becomes, as deter- 
mined by the ition of switch S, 
the less the leading current from the 
line becomes. This is because R “ uses 
up” the available kva of C locally 
instead of allowing it to become a 
part of the external system kva. 
Since control of the external system 
kva is the objective, that purpose is 
served here just as though C itself 
were varied in increments. 


Resonance 

The condition of resonance, al- 
though easily avoidable, can cause 
trouble in a circuit like that in Fig. 
3. As the reactive ohmic value of 
R approaches that of C the current 
from the line will approach zero; 
however, as this condition nears, the 
local circulating current between R 
and C approaches infinity, being 
limited only by the resistance 
which is small. Fortunately, the ef- 
fective kva range needed for prac- 
tical use is usually not more than 
about 25 per cent of the kva rating of 
R, so only this amount need be of 
concern, and the current rating and 
tap selections of R set accordingly. 

Figure 4 represents advantages 
over Fig. 3 but it requires a trans- 
former instead of a reactor. The 
switch S is the same type as that in 
Fig. 3 and C is a similar capacitor. 

Keeping in mind that the objec- 
tive is control of kva effected in the 
external circuit, this method operates 
by controlling the voltage across the 
terminals of C independently of the 
line voltage. Because of characteris- 
tics of presently available dielectrics, 
the most capacitor kva per dollar 
investment is obtained at around 
1000 volts rating and since the kva 
varies as the square of the applied 
voltage, the ratio of transformer T 
can readily be so selected. For rela- 
tively low line voltages, such as 440 
or even 2200, the saving in capacitor 
cost can easily make up for the cost 
of the transformer. Taps on the 
primary of T in combination with 


switch S provide,the means for vary- 
ing the voltage across C, and hence, 
varying the leading kva available to 
the line. oe" 

There is little chance for local 
resonance problems in the circuit of 
Fig. 4 because the ohmic reactance 
of T changes very little with the posi- 
tion of S. In addition, because the 
kva is controlled by varying the 
voltage across C, the life duration of 
the capacitors is increased. This ‘is 
because capacitor life is much ‘greater 
when operation is at lower than rated 
applied voltages; with the variable 
voltage control, the average applied 
voltage over a period of time 1s less 
than that with the non-variable volt- 
age circuits previously considered. 

Figure 5 illustrates a method simi 
lar to that in Fig. 4, except that T is 
an auto transformer. The auto trans 
former steps up the voltage across C 
to the most economical value for 
capacitors, but its use is not recom- 
mended except in special cases. Auto 
transformers are hazardous in this 
application, as they are in any other 
application, because of the possibility 
of the high secondary voltage to 
ground appearing in the entire pri- 
mary circuit. Should a ground occur 
at point X, the voltage from A to 
ground would be equal to the entire 
secondary voltage. The additional 
cost of the two-winding transformer 
shown in Fig. 4 will be far more than 
offset by the cost of countering this 
hazard. So far as insulation strain is 
concerned, the voltages above can 
exist even though there are no actual 
grounded conductors. This is because 
of the capacitance between conductor 
and ground. 


Economy Method 

Because it is always a prime desire 
to effect all possible savings in first 
cost of new equipment, there is 
brought up here the method shown 
in Fig. 6. As indicated in the discus- 
sion of Fig. 5 however, good engi- 
neering requires this saving in first 
cost to be compatible with a safe 
over-all system. If turns are added to 
the secondary of a step-down dis- 
tribution transformer to accommo- 
date the most economical capacitor 
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Fig. 7. Controlled saturable 
core reactor varies overall 
capacitance. No switches 
ore needed in either circuit 
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Fig. 8. Magnetic amplifier 
principle using a saturable 
core transformer. Ratio is 
changed by varied dc in W 











Fig. 9. The self-regulating 
transformer principle. Much 
development work remains 
to be done on similar lines 











voltage, while using a part of this 
same winding for low voltage service, 
a hazard similar to that of Fig. 5 
is brought about If a ground should 
occur at point X, the voltage from A 
to ground will be the full secondary 
voltage and that from B to ground 
will be the full secondary voltage 
minus the voltage between A and B. 
This means that for safety the com- 
plete load circuit, including all load 
equipment, should be insulated for 
this high voltage and it defeats the 
original purpose of the low voltage 
system 

In other words, except for special 
conditions, Fig. 4 represents the most 
economical and safe method of ob- 
taining variable shunt capacitance 
wherein the controlling means is a 
make-and-break switch handling the 
capacitor current. 


Stepless Control 

The foregoing discussions in con- 
nection with Fig. 3, 4, 5 and 6 are on 
the subject of controlling the effective 
capacitance by working on other ele- 
ments, that is, reactors and trans- 
formers, instead of the capacitor 
bank itself. This is principally be- 
cause there is no conceivable capaci- 
tor construction which favors very 
fine step broad range control, such as 
is required for automatic voltage and 
automatic power factor regulation. 
The outlook for automatic regulation 
of capacitance therefore combines 
reactors or transformers with capaci- 
tors in every case. Since it is entirely 
possible and practical to vary the 
reactance of a reactor and the ratio 
of a transformer without using taps 
or a switch, this property will be 
utilized more and more as automatic 
capacitance regulation becomes com- 
mon. 

Figure 7 shows a circuit similar to 
Fig. 3, wherein a variable reactor R 
is connected in parallel with capaci- 
tor ©. A part of the iron core of R 
is saturable by a separate winding W, 


as indicated. The degree of satura- 


How a Capacitor Works 


IN THIS EXPLANATION, simple anal- 
ogies are used to make clear the basic 
principles of capacitor operation. 
Like most other analogies, they are 
not scientifically precise, but perhaps 
will lead to a better understanding of 
capacitor functions. A simple capaci- 
tor is shown in the illustration; practi- 
cal units are merely extensions ofthis 
basic principle 

Dielectric materials, such as mica, 
glass, bakelite, certain etc., 
‘store’ electrical energy as a charge. 
When the charging voltage is re- 
moved, the stored energy is pushed 
back into the circuit, momentarily 
reversing current flow. In an a-c 
circuit, with its constantly reversing 
polarity, this spring-back property 
of a dielectric in a sense pushes 
the current ahead of the voltage and 
corrects lagging and power factor. 


oils, 
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tion of the core is controlled by vary- 
ing the amount of direct current to 
be supplied to winding W. This de 
is very small in watt value compared 
to the kva rating of the reactor and 
is feasibly obtainable through dry- 
type rectifiers, from the line. No 
switching in the capacitor circuit is 
needed and a controlling means fully 
as adaptable to automatic control 
as the field circuit of a synchronous 
machine is provided. 

The comments given in connection 
with Fig. 3 will apply to Fig. 7 and, 
in addition, attention must be given 
to the current harmonic conditions 
brought about by the saturation 
control. The shunt capacitance 
greatly localizes their effect and the 
normal delta connections in three 
phase systems further minimize it, 
so far as the power system is con- 
cerned, 

Figure 8 corresponds to Fig. 4 and 
the comments already given there 
apply. The ratio of transformer T is 
varied by controlling the saturation 
of a part of the magnetic circuit in 
similar manner to that noted for 
Fig. 7. Again, the presence of har- 
monies must be taken into account. 

For automatic control, the cir- 
cuits of Fig 7 and 8 are ideal be- 
cause, depending upon the controlling 
method used, the response can be 
made extremely fast, have very 
broad range and absolutely stepless 
operation; also if desired, no mechan- 
ically moving parts are involved. 
One of these systems can be used to 
supplement a coarse step regulating 
application in the same way as was 
discussed with the vernier system of 
Fig. 2. 

Locally Resonant Methods 

It is only natural that once there 
is acceptance that the variation of 
capacitance, especially for automatic 
control, must logically involve addi- 
tional elements in the form of mag- 
netic units (reactors or transformers) 
some thinking and development work 


will be carried on to get all the ad- 
vantages possible from the combina- 
tion. This has resulted in an outlook 
for automatic voltage regulation us- 
ing localized resonant circuits and 
no saturation. The complete regu- 
lating system is inherently a part of 
the power apparatus because the 
properties of the inductance-capaci- 
tance combination are utilized di- 
rectly instead of requiring the addi- 
tion of separate controlling elements. 
Much progress has been made in a 
number of approaches and a consid- 
erable number of these devices are 
in use as “self regulating transform- 
ers’’ for small power requirements, 
up to about 1 kva. 

It seems that not much has been 
done to extend these principles into 
larger power work, which would be 
in the hundreds, and, in time, thou- 
sands of kva. Much work is yet ob- 
viously to be done and because of the 
very important place it would fill, 
there is no question but that the 
work will be carried on. A full dis- 
cussion here would involve subjects 
not contained in the intent of this 
article. 

Figure 9 illustrates the basic ele- 
ment of a crude voltage regulator, 
but it is in substance an actual auto- 
matic capacitance regulator. By the 
provision of magnetic leakage cir- 
cuits properly adjusted, the capaci- 
tance C is in resonance with winding 
WC at all loads and at all primary 
and load voltages. The kva in this 
circuit can be made to supply not 
only the core magnetization but also 
the line and load circuits with lead- 
ing kva in accordance with the 
needs. In addition, the current dur- 
ing short circuits can be limited to 
any practical values, as dictated by 
the design. 

The horizon broadens. The de- 
sign and development of variable 
shunt capacitance systems, together 
with the application work, will be- 
come essential fields of engineering in 
themselves. 





Elementary capacitor — dielectric 
insulation seporates metal plates, 
prevents flow of DC through circuit 








When o capacitor is “charged” by an 
applied voltage, electrons in dielec- 
tric “pull” toward positive plate against 
spring-like force that normally tends to 
hold them fixed in a nevtral position 
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Electrons in dielectric material always 
attracted to plate with positive polar- 
ity; AC “flows” through capacitor because of 


the aiternating polarity-reversol in circuit 
which keeps reversing the capacitor “charge” 


st 


When positive polarity is removed, 
force pulls electrons back into a 
neutral position. This inherent “spring” 
in dielectric “accelerates” reversals of 
AC and causes current to “lead” voltage 
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Fig. 1. Power supply for saw is taken from nearest outlet Fig. 2. Saw holds on to this bar stock with its own vise 


Now—A Fully Automatic 


Portable Power Hacksaw 


\ WITH MOST good ideas, you and satisfies a very real need the awkward to carry to the stationary 


wonder why this wasn’t devel need to cut material that takes too saw. 
This new tool is a standard hack- 


saw, electrically powered, which can 
be set down on the bench or the floor 
or, for off-the-floor jobs, it can be 
clamped to the piece it is going to cut. 
It can operate horizontally, vertically, 
or upside down. It is called the Hand- 
I-Hack, weighs 48 lb, and can cut in 
any position metal, plastic, or fiber 
stock of 3 in. or less. 

A good example of its usefulness is 
in the stockroom, where, instead of 
pulling out a piece of bar stock, car- 
rying it to the stationary saw, cutting 
it, and then carrying it back, all you 
do is clamp the Hand-I-Hack on it 
and cut it in place. It is not only good 
for thin-section material such as 
rolled forms, structural shapes, tub- 
ing, pipe, conduit or cable, but also 
for spacers, bushing, bar stock, heavy 
tubing and angle iron. 


oped years ago. It is obvious, simple, long to cut by hand and is too big or 


If you want more information 
about this remarkable new tool, 
write to the Editor, or use one of 
the prepaid post cards elsewhere 
in this issue. Just write Hand-l- 
Hack on the card and mail it to us 


Fig. 3. Hacksaw can be set up close to the job and so save much time and labor 
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Fig. 1. Measuring resistance of building protective system 


Have You 
Plant's 


By A. P. 


Most lightning protective s get very little 


inspection or maintenance ey may deterio- 
rate and fail to work n most needed. Here 
is how to make sure“yours will not let you down 


\ ANY STRUCTURES of all kinds are equipped 
with lightning protection systems, but unless these 
systems are maintained in proper operating condition, 
they become a hazard instead of a protecting medium. 
Most protective systems fall into one of three classes: — 
1) Integrally mounted systems. (2) Separately mounted 
shielding systems, mast type. (3) Separately mounted 
shielding systems with overhead ground wires. 


Test at Least Once a Year 

Assuming that the system of protection is adequate 
and installed in accordance with the rules of the National 
Board of Fire Underwriters, the next question of im- 
portance is its testing, inspection and maintenance. 

Lightning protection systems should be tested at least 
once each year, preferably prior to the lightning or 
thunderstorm season. Fig. 1 illustrates schematically a 
testing procedure. 

The resistance measuring device may consist of a 
standard hand-cranked megger or self powered resistance 
testing instrument. As the readings of the megger or 
other resistance testing instrument will be in ohms, any 
such testing device having a scale graduated in unit 
ohms from zero to 25 is satisfactory. The testing routine 
consists of firmly attaching one lead (either plus or mi- 
nus) of the resistance measuring device to the test ground 
and the other lead of the testing device to each of the 
air terminals consecutively, reading and recording the 
resistance for each terminal. Two men are required to 
conduct these tests, one man reading and recording the 
resistance values, the other making the various contacts 
at test points. This test reveals two facts concerning the 
system under test, namely: (1) The electrical con- 
tinuity of the system, and (2) The resistance the system 
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Fig. 2. Connections for testing mast-type protective system 


Checked Your Power 
tning Protection? 


If the continuity of the lightning pro- 
tection system is good, there should be practically no 
difference in the resistance values at each end of the test- 
ing points. If, however, a marked increase in resistance 
is noted, it is an indication that a loose, corroded, or 
a broken connection exists in the system between the 
present point of test and the conductive system. If the 
resistance of air terminals to ground is consistently 
high then a test can be made at the earth line by con- 
necting the testing lead, formerly used on the air ter- 
minals, to the down-conductor of the system, thus 
measuring the resistance of the system ground only. If 
the resistance is found to be consistently high, then the 
system ground is the cause of the high resistance. If it is 
found that a low enough resistance cannot be obtained 
due to rocky or sub-surface rock strata, a counterpoise 
should be used in lieu of ground rods. If the resistance of 
the system ground is more than 10 ohms, some method of 
reducing this resistance should be used. Some of these 
methods are described at the end of this article. 


offers to ground. 


Mechanical Inspection 
A thorough mechanical inspection is required to find 
out if the protection system is mechanic ally connected 
as one unit. Many cases of high resistance found through 
the electrical test can be attributed to mechanical failure 
of the system and the following vulnerable points should 
be carefully inspected: 

1. The air terminals should be firmly fastened to fitting 
supports and no corrosion should be permitted to 
exist at these points. 

2. Air terminals should be in a vertical position and no 
terminals should be missing. 

All broken terminals, or terminals that are shorter 
than standard for the particular location, should be 
replaced. 

. Connection to ground rods, etc., 
for corrosion or loose connections. 

5. All conductors should be supported or fastened to the 
structure and left hanging. 

6. The bonds of metal roofs and metal sidings of struc- 


*< onsulting Engineer 


should be checked 





OVERHEAD GROUND WIRE 


TESTING DEVICE 
TEST GROUND ——._—. 


Fig. 3. Connections for testing overhead ground wire system 


tures should be inspected for corrosion, loose con- 
nections and missing bonds. 

Air terminals on metal roofed buildings should be 
inspected for evidence of corrosion or weakening at 
the point where the air terminals are connected to 
the metal roof. 

The ground connections of buildings mentioned in 
paragraphs 6 and 7 should be inspected for faults as 
mentioned in paragraph 4. 

Kinks in any of the system conductors should be 
straightened. 

The connecting bonds of all metal doors, windows, 
gutters, etc. to ground or down-conductors should be 
inspected for condition of mechanical connection 
and missing bonds or “‘jumpers.’”’ Special vigilance 
is required at locations where unusual wear, dis- 
placement, or possible injury may occur. 

Any system conductor which has been injured so 
that its cross-sectional area has been reduced, should 
be replaced by a piece of conductor of proper size. 


Mast Type System 

Electrical Test: Figure 2 shows schematically a mast 
type system of protection and the method of testing a 
metal mast. It will be noted that our test lead is attached 
to the mast above the earth surface and the other lead 
to the test ground, and the resistance value read on the 
testing device. 

In case the mast is constructed of wood, there is the 
possibility that the down-conductor may have been 
severed at some time. One test lead, therefore, of the 
measuring device should be connected to the air ter- 
minal, the other lead to the test ground, and the resist- 
ance read. 

Mechanical Inspection: Pole or mast should be per- 
pendicular, the air terminal should be perpendicular, 
and if the mast is wood, the down-conductors from the 
base of the mast to ground should be tight, intact, and 
show no signs of mechanicai injury or corrosion. 


Overhead Ground Wires 


Electrical test: Figure 3 which shows schematically 
a method of testing the resistance of this protective 
system. One lead of the testing device is securely clamped 
to a cleaned portion of the guy-down-conductor, the 
other lead of the testing device is connected to the test 
ground, and a reading is taken. The same test should 
then be conducted on the guy-down-conductor on the op- 
posite side of the structure. These two tests determine 
the resistance of the system ground. A continuity test 
can then be made by connecting one test lead of the 
testing device to one guy. continued on page 122 
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Fig. 5. Connections for testing chimney lightning protection 
include suitable conductors and grounds and the testing 
device arranged according to conditions as explained in text 
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FOR INSTALLATIONS HAVING WOOD TANKS, A DOWN CONDUCTOR FROM 
AIR TERMINAL IS REQUIRED 


FOR INSTALLATIONS HAVING STEEL TANK AND TOWER,NO DOWN 
CONDUCTOR IS REQUIRED AS STEEL FRAMES ACTS AS CONDUCTOR 


Fig. 6. Checking protection of elevated steel or wood tanks 





The Westinghouse ‘'canned”’ 
pump designed for the AEC 


The Canned Pump 


Where Will It Fit in the Power Plant? 


Fig. 1. Sealed Westinghouse unit 
pumps fluids at 500 F and 2000 psi 


pcre ya the rapid growth 
that would inevitably take place 
in the field of atomic energy, the 
United States Atomic Energy Com- 
mission undertook a program early 
in 1947 which has led to the invention 
or development of many items of spe- 
cialized equipment. 

A component of particular interest 
is the so-called “canned pump,” 
sometimes referred to as a seal-less 
pump, a stuflingbox-less pump, or a 
hermetically-sealed pump. This unit 
has been developed to provide a 
means of circulating a liquid coolant 
in a hermetically sealed system, such 
as is used in the submarine thermal 
reactor recently produced for the 
Navy. This system is a closed hy- 
draulic circuit containing a nuclear 
reactor, where heat is generated and 
transferred to the pumped fluid, a 
heat exchanger where the heat is 
passed from the primary fluid to the 
secondary fluid, usually water, and 
canned motor pumps which complete 
the cycle by returning the primary 
fluid to the reactor. The necessity of 
using a pump that is leak-tight arises 
from the condition of the primary 
cooling fluid, which may become dan- 


gerously radioactive in the reactor. 

Elimination of the seal on a canned 
pump is accomplished by encasing 
the pump and its electric drive motor 
within a single pressure-tight hous- 
ing, usually made in two parts, and 
then bolted and seal welded together 
at assembly. The fluid being pumped 
has access to the motor bearings, and 
conventiona! oil lubrication cannot 
be employed. Lubrication is supplied 
by the pumped fluid; and it becomes 
necessary to provide, for the bearing 
and the journal, materials which have 
good bearing properties, are com- 
patible with one another, are non- 
galling, and are corrosion resistant in 
the primary fluid. In order to protect 
the windings from attack by the hot 
fluid, the stator bore is lined with a 
thin cylinder or ‘‘can”’ of sheet metal, 
welded leak-tight in place. It is cus- 
tomary also to can the rotor. It is 
from these cans that the term ‘‘ canned 
motor pump” is derived. 

Pumps with two different sets of 
characteristics are required: Main 
Coolant Pumps, which must circu- 
late 4000 gpm of high temperature 
water under 2000 psi system pressure, 
with a developed head of approxi- 
mately 100 psi, and Hydraulic Serv- 
ice Pumps, which deliver 150 gpm 
each of the high pressure, high tem- 
perature primary water at a head of 
approximately 120 psi. 


Main Coolant Pumps 

The successful development of 
canned motor pumps for this service 
resulted from work done by three 
industrial concerns, the Westing- 
house Electric Corporation, the Byron 
Jackson Pump Company and the 
Allis-Chalmers Mfg. Company. 

The Westinghouse pump is a verti- 
cal, single stage, centrifugal unit 
operated at 3540 rpm by a 300 hp, 
140-volt integral electric induction 
motor utilizing silicone Class H_ in- 
sulation. The pump is a permanent 
part of the loop piping system and 
the complete unit weighs 6600 pounds. 

Since the motor windings are sep- 
arated from the primary water only 
by a thin metal can system water 
would enter the winding chamber 
in the event of a stator can leak or 
rupture. Under these conditions, it is 
important that system pressure be 
retained within the pump body. The 
motor is therefore enclosed in a 
heavy shell capable of withstanding 
this pressure, and the motor termi- 
nals are brought out through pressure 
tight gland assemblies. 

Of special interest in the pump are, 
of course, the cans, which are made 
from Inconel in the Westinghouse 
unit. Originally in the form of flat, 
rolled sheets, 0.020 inches thick, the 
material is cut to size, rolled, and 
seam welded. After insertion in the 
stator bore, its ends are welded to the 
stator assembly. 

Operating experience on the West 
inghouse pump has proved it quite 
successful; one unit has been operat- 
ing in test service for over 5000 
hours. The performance characteris- 





ties of this pump are shown in Fig. 4. 

Though similar in basic principle 
to the pump previously described, 
the Allis-Chalmers pump employs 
pressurized or hydrostatic type bear- 
ing lubrication. An auxiliary impeller 
mounted on the rotor shaft supplies 
high pressure water to the two thrust 
and two radial bearings. By dividing 
the radial bearing circumference into 
a number of pockets and supplying 
each through an orifice, a bearing of 
this type may be made selfcentering. 
Rotating journal surfaces are made 
of Stellite 6, and stationary surfaces 
of Stellite 1. 

For the stator can, Allis-Chalmers 
selected Inconel-X, 0.025 in. thick. 

The pump heat exchanger is in- 
tegral with the pump and is located 
around the outside of the main pres- 
sure shell. Approximately 300 U- 
shaped tubes containing primary sys- 
tem fluid are cooled by fresh water 
which is circulated around the tubes 
within a cooling jacket. 

This pump has performed satis- 
factorily for over 2500 hours of opera- 
tion and the pressurized bearings 
showed no measurable loss of per- 
formance during these tests. 

Figure 3 shows the Allis-Chalmers 
pump undergoing laboratory tests. 


Bellows Used 

The Byron Jackson pumps are also 
of the canned type. A unique method 
of handling system pressure is em- 
ployed. Instead of supporting full 
system pressure, the stator can is 
used as a barrier between system 
fluid and stator coolant fluid which is 
also at primary system pressure. A 
continuous pressure balance is main- 
tained by a balance chamber mounted 
externally on the motor casing. The 
chamber houses a 0.012 of an inch 
thick stainless steel bellows contain- 
ing transformer oil and an electrically 
driven circulating pump. Inlet and 
return lines connect the bellows with 
the oil filled stator shell. The remain- 
ing space in the balance chamber, 
surrounding the bellows, is constantly 
supplied with pressurized system 
fluid. In this way equal pressures are 
maintained on both sides of the 
stator can. A thin, metal bellows is 
welded between the stator can and 
the stator housing to compensate for 
differential thermal expansion. 

The thrust and radial bearings are 
essentially the same type used in the 
Westinghouse pump. Water circula- 
tion, for lubrication of the bearings 
and additional cooling of the motor 
stator, is provided by employing an 
auxiliary impeller integral with the 
thrust bearing runner. An 1800-rpm 
pump has been run a total of 1700 
hours under full test conditions and 
has operated satisfactorily. Figure 2 
shows a 3600 rpm Byron Jackson 
pump operating in a test loop. This 
picture indicates the relative position 
of the balance chamber to the pump. 


Service Pump 
The service pump is a 
single stage, centrifugal pump of the 


vertical, 
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cfober 1954 


Fig. 2. A pump designed by Byron 
Jackson. Note the diaphragm housing 


Fig. 3. Allis-Chalmers version of the 
hermetically-sealed pump on test stand 
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Fig. 4. Performance curves for Westinghouse main coolant pump at 450 F, 2000 
psi. Over-all, design point efficiency for this hermetically-sealed unit is 63 per cent 


“canned motor’ type, designed to 
pump approximately 560 F water ina 
system with an ambient pressure of 
2000 psig. The design rating is 150 
gpm with approximately 120. psi 
developed head. The approximate 
dimensions are as follows: over-all 
length, thirty -two inches: motor bar- 
rel, twelve inches O.D.; bolting ring, 
seventeen inches O.D. The complete 
pump weighs approximately 700 
pounds. 

The canned motor operates on 440 
volts, three-phase, sixty cycle cur- 
rent, at 3465 rpm, and has a nominal 
rating of 15 hp. The insulation is 
silicone Class H with an allowable 
hot spot temperature of 200 C. The 
rotor utilizes electrical sheet steel 
laminations and die cast aluminum 
bars and end rings which are enclosed 
in an Inconel can. 

Canned motor pumps have 
used with other fluids in addition to 
high pressure, high temperature wa- 
ter, and it is certain that their field of 
application will continue to expand. 
The Atomic Energy Commission an- 
ticipates that canned motor pumps 
will be of great value to their reactor 
program in the future. 


been 


Fig. 5. Westinghouse hydraulic service 
pump. Illustration shows complete unit 
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Chart of the TVA power system supply 
and demand for the last 12 years 


Most large hydro power utilities 
have been forced, by enormous 
power demands, to build steam- 
electric generating stations to 
augment hydro power. TVA is no 
exception. Here is how Gallatin 
fits into their present program 


ke POWER SYSTEM of the 
Tennessee Valley Authority is un- 
dergoing a change from an almost en- 
tirely hydro system to one in which 
steam-electric power will predomi- 
nate. This is the history of practically 
all the large, growing utility systems 
which initially were supplied primarily 
from hydro sources. In the case of 
TVA, the impact of unprecedented 
loads, particularly the requirements 
of the Atomic Energy Commission 
and other defense agencies, left no 
choice but to go ahead with a large 
program of steam plant construction. 
Hydro will continue to play its part 
in the development of the system, 
but the available sites remaining 
will accommodate small installations 
only, and it would be utterly im- 
possible to keep pace with the load 
demands by building such generating 
stations alone. 

Latest addition is the 
Steam Station and here is 
fits into the overall picture. 

The rapid growth of steam-electric 
generating capacity in the system is 
shown by the following figures: At 
the start of this present program of 
steam plant construction in 1949, 
there was only 437,000 kw of steam- 
electric generating capacity in the 
system, amounting to 16 per cent of 
the total installed capacity. By the 
end of 1956, the steam will amount 
to 6,287,000 kw, or 63 per cent of the 
system’s generating capacity. These 
data were reviewed by Blee and 
Peterson before APC, in discussing 
Gallatin. 

Figure 1 shows the supply and de- 
mand on the TVA power system 
going back to Jan. 1, 1944. The 
future load demands are based on 
an analysis of the past and present 


Gallatin 
how it 
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How Gallatin Fits into TVA 


loads. A large part of the load is and 
will be the AEC demand. 

Table 1 shows the remarkable ad- 
vances in the art of designing and 
manufacturing steam plant equip- 
ment in the brief period covered by 
this steam-electric program. It will 
be noted that maximum capabilities 
increased by stages from 125 mw 
to 150 mw to 200 mw and finally to 
250 mw at Gallatin. In this same 
period throttle temperatures rose to 
1050 F with 1050 reheat, and pres- 
sures from 1450 to 2000 psi at Gal- 
latin. The net plant heat rate has 
been reduced from 10,086 Btu per 
kwh at Johnsonville to 9216 Btu per 
kwh at Gallatin, a gain of 8.6 per 
cent. 

The Gallatin generators will have 
a continuous capability of 250 mw 
with 30 psi hydrogen and 287,500 kw 
at 45 psi hydrogen pressure, which 
will make them the largest in the 
world at the time of installation. 
They generate at 24 kv. Cooling will 
be by hydrogen flowing through the 
conductors of both stator and rotor. 
This system enables the generators 
to be made 110 in. shorter and about 


263,000 lb less in weight than a 
comparable conventionally cooled 
generator of equal rating. The savings 
in building space, crane capacity and 
foundations are obvious. 

An interesting feature of this sta- 
tion will be the layout of the large 
units. Turbines in previous plants 
were placed with their longitudinal 
axes at right angles to the length of 
the powerhouse. At Gallatin it was 
found that the boilers were wide 
enough to enable the turbines to be 
placed end to end. When laid out in 
this manner a much narrower turbine 
room is possible, with consequent 
saving in building and crane costs. 

The turbines have a capacity of 
250 mw at 2000 psig and 1050 F re- 
heat. They are single shaft, tandem- 
compound, triple-flow units. 

The steam generators are twin 
furnace, controlled circulation, tan- 
gentially fired units, with a rating of 
1,650,000 Ib per hr at 2035 psig at 
the superheater outlet, with total 
steam temperature of 1053F for 
both superheater and reheater. Pro- 
vision is made for a four-hour peak 
load of 1,780,000 Ib per hr. 


Table showing growth of TVA's steam-electric stations and of their unit capacities 


Auth. 
Plant No. 
Units 


Starting 
Date 
First Unit 


1951 
1952 
1952 
1953 
1954 
1954 
1954 
Oct. 1954 
June 1955 
Nov. 1955 


Oct. 
June 
Nov. 
Apr. 
Feb. 
May 
Sept. 


Johnsonville 
Widows Creek 
Johnsonville 
Shawnee 
Kingston 
Widows Creek 
Kingston 
Colbert 

John Sevier 
Goflafin 


o 


j 


ioe 2 oe oer 
' 
NQ@A OO a —C hd 


Btu/Kwh 


9216 


Press. 
Psig 


Unit 
Guaranteed 
Capability 
mw 
125 
125 
125 
150 
150 
125 
200 
200 
200 
250 


Temp. 
deg. F 


Heat 
Rate 


1450 
1450 
1450 
1800 
1800 
1800 
1800 
1800 
1800 
2000 


1000 

1000 

1000 
1000/1000 
1000/1000 
1000/1000 
1050/1050 
1050/1050 
1050/1050 
1050/1050 


10,086 
9,972 
10,015 
9,303 
9,271 
9,296 
9,191 
9,201 
9,170 
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Fig. 1. Each kit makes one complete splice, contains: resin and hardener in plastic 
container; 3-piece plastic mold; 2 spring connectors; abrasive cloth; instructions 


Electrical equipment manufacturers have been using 
epoxy-type resins for cable splices in their plants under 
carefully-controlled conditions. With this new kit... . 


You Can Make Factory-Type 
Cable Splices in the Field 


bpp CAN make factory-perfect 
cable splices under field conditions 
quickly and easily by using a new 
splicing and insulating method de- 
scribed below. In this new method, 
you embed the splice in liquid epoxy 
resin that hardens into a hermetically 
sealed casting. You need no heat. 

Used in convenient kit form, Fig. 1, 
it allows you and your workmen in 
the field to turn out a tough, plastic- 
jacketed splice in a matter of min- 
utes, completely protected and in- 
sulated against moisture, corrosion 
and electrical leakage. 

Basis for the new method is 
“Scotcheast”’ electrical embedment 
resin No. 4 now available in a unique, 
plastic, mixing envelope —_ the “‘ Uni- 
pak” container which provides a 
virtually foolproof method for mixing 
resin and hardener in exactly the 
right proportions. 

Applications to date have included 
lighting cable, communications cable, 
and splices in insulated conductors 
above, and underground, as well as 
completely submerged in water. 

All materials necessary for making 
a complete cast splice in single con- 
ductor cable from wire sizes 10 to 
1 AWG are included in the kit, 
Fig. 1. No tools are required other 
than a pocket knife. To use the kit, 
you carry out the simple operations 
shown in Figs. 2 and 3. 

Average properties of the resin 
No. 4 used in the kit include a 
dielectric strength of 800 v per mil 
thickness in 10 mil films; electrolytic Fig. 3. STEP 2—Pull mold units over connection; squeeze container to break 
corrosion factor of 1.0; dielectric i ; ; anil te di sents § if ; 
constant and dissipation factor at partition; mix resin and hardener by kneading contents to uni —_ color; snip 


30 C of 7.2 and 0.019 respectively; envelope corner; pour resin into mold spout. Resin sets in 5 to 15 min. 
and, good resistance to water, oil, 

solvents and weathering. The ma- 

terial is self extinguishing. 


Fig. 2. STEP 1 —Slip molds on wire, pencil down insulation, turn on spring connector 





For more information about this 
kit, write the Editor, or write 
CABLE SPLICE on the prepaid post 
card elsewhere in this issue and 
mail it to us. 








Fig. 4. Leave molds in place for protection. Entire operation takes 10 to 20 min. 





101 





This group of outdoor water treatment 
tanks has been coated with brilliant, 
attractive aluminum finish having high 
heat reflectivity. This installation was 
built for Utah Power & Light Co. by 
the Graver Water Conditioning Co. 


Guides to Good Power Plant Painting 


Here's a review of what the practical painter knows about proper- 
ties of paint and how to use it, as contrasted with technical details 
of paint films. Power engineers, maintenance supervisors, too, need 
to know these things to get a good job — also data on brushes 


JREVIOUS ARTICLES on power 

plant paints and coatings have 
leaned toward the technical side of 
paints in an effort to explain what 
the paint film is and its relation 
to the material that it coats and 
protects Most power plant engi- 
neers or maintenance supervisors 
might be equally interested in learn- 
ing what the painter should know 
about the quality of paints, rather 
than what buyers or design engineers 
must become interested in. A review 
of these properties of paints, in terms 
of the practical painter, might be 
worthwhile at this point. 


1. You must first prepare the sur- 
face, of course, before painting. You 
must complete all construction or 
repair work before starting the paint 
job. Remove all loose dirt, grease, 
rust, old paint, moisture or dampness, 
and other substances harmful to a 
good permanent coating. Sand rough 
or high gloss spots. Fill and smooth all 
cracks, crevices, pores, holes; dry 
and seal new surfaces thoroughly; 
dry all bleeding knots or stains or 
seal them over with shellac or other 
sealer. Repaint before the old paint 
film has weathered through to the 
bare original surface. Wash glue 


Table |. This shows categories of undercoats for painting in relation to surface 


Category Surface to Be Coated 


No Composition Character 


Rusted 
Too smocth 
Corrodes easily 


! Metal 


Alkaline 
Chemically 
Active 


Ceramic 
Plaster 
Concrete 
Stucco 
Smooth 


impermeable 
Corrodes easily 


Metal 


Wood Soft, porous 
Pliable 


Rough 


Porous 
Brittle 
Chemically active 


Ceramic 


Wood 


Ceramic 


Rough 
Porous 


All surfaces Uneven 


Undercoat Used 


Category Purpose 


Prepares surfaces for 
paint films, rust solvent, 
for adherence. Passivates 
surface 


Metal preparation 
Passivator 


surface for 
neutralizes 


Prepares 
paint films, 
alkalis, etc 


Plaster preparation 
Nevutrolizer 


Coats or oxidizes sur 
film for adherence, cor 
rosion resistance 

Fills pores. hardens sur- 
face, smooths roughness, 
sterilizes 


Filler 
Sealer 
Fungicide 
Fills pores, holds parti- 
cles together, coats alka- 
lis, prevents spalling 


Filler 
Sealer 


Smooths rough places, 
fills holes, low places 


Surfacer 


Covers defects, enhances 
final beauty of finish 


Intermediates 


By L. G. JONES 


sizing from any wall-papered walls. 

2. Then give the surface necessary 
undercoats. Metals take red lead or 
chromate primers. Ceramic and fiber 
surfaces have their pores or fine 
cells sealed with thin oil or water 
base sealers, as required. If surfaces 
are rough or uneven, apply thick 
surfacers in the same oil or water 
base, and when dry, sand them to 
suit the finish desired. 

3. Allow ample time between the 
various coats so that each is thor 
oughly dry before the next coat is 
applied. Follow labels and direct ons 
on paint cans carefully. Stir all 
paints well before using and as fre 
quently as needed. Varnish or ename! 
cans should not be shaken or air 
bubbles may form which may prove 
difficult to eliminate. Flow on 
enamels and varnish with minimum 
brushing. Brush paints on wood sur- 
faces in the direction of the grain. 
Apply paints at reasonable spreading 
rate, evenly, brushing exterior paints 
well. Keep constant viscosity in the 
liquid paint, but avoid additions of 
thinners unless necessary. Use proper 
undercoats, of same paint category 
with finish coats planned; for ex- 
ample, enamel undercoats go with 
enamel finishes, water base under- 
coats with this type of final film, 
and so on. 

4. Paint in dry warm weather, 
never in cold damp, foggy conditions 
when temperatures drop below 50 F. 
Best painting results are obtained 
when temperatures are over 70 F, in 
good ventilation, especially on indoor 
work, when the atmosphere is free 
from dust and insects. Follow up 
successive coats without excessive 
delay. Avoid painting in direct sun 
in extremely hot weather, or im- 
mediately after a rain. 
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Table Il. Shows data on primers for various metals, showing surface, reasons for priming and details of recommended primers 


The Metal Surface Why Primer? Recommended Primers 


Composition Character Applied to Vehicle Pigment Special Inhibitor 


Phenolics, alkyds Zinc chromate 
Polyvinyls 


Group Ill 


Prevent peeling 
Improved decorative 
effects 


Aluminum and Smooth oxide 


its alloys film 


Polyvinyls Zinc chromate 
Synthetics 


Group Iil 


Better bond 
Prevent peeling 
Decorative 


Smooth 
Inactive 


Cadmium or tin 


Polyvinyls Zinc chromate 
Synthetics 


Group Ill 


Better bond 
Corrosion 
Decorative 


Smooth, 
Some inactive 


Oxidized 


Oxidized, 
Rough or 
smooth 


Copper and 
its alloys 


Metallic zinc lead and zinc chromates with 
or without red or black iron oxide 


Hardening oils Red or blue lead 
Alxyds 


Groups | and Ill 


Prevent corrosion 
Better bond 


lron and steel 


Tung oil, phenolics Zinc chromate Pretreat with sodium chromate, nitric acid 
Polyvinyls 


Groups | and Ill 


Corrosion 
Prevent peeling 
Decorative 


Magnesium and Smooth 





its alloys 


Clear varnishes 
Lacquers, synthetics 
Groups |, Il, Ill 


Peeling 
Prevent peeling 


Smooth 
Corrosion 


Nickel, chromium 
(plating) 
(seldom painted) 


None None 


Zinc chromate Pretreat or etch: acetic acid, phosphates 
Zinc dust 


Zinc oxide 


Tung oil, phenolics 
Polyvinyls 
Groups | and Ill 


Corrosion 
Prevent peeling 
Decorative 


Smooth 
Oxidized 


Zine and its alloys 


Above dota are adapted from Engineering Materials Manual, T. C. Dumond, Reinhold Publishing Corp., as examples of the selection ond utilization of primers on various metals 


5. Do not add linseed oil to flat’ Table Ill. Data on preparation for painting, showing the methods and the reasons 
paints or enamels. Heavy coats of 
paint sag or wrinkle. Interior paints 
are not good for outside work and 
vice versa. Floor paints only should 
be used on floors which get exception- 
ally hard service. Colors are hard to 
match in artificial light. Mix only 
enough paints of a given color to do 
the job at hand. Different paints do 


Basic Surface Material Surface Preparation 


Composition Character Category Purpose Processing 


Sanding, blasting, brushing, 
scraping, etc 


Solvents, alkali 


Metal Rough Mechanical Clean surface 


Corroded 


Metal Greasy Physical Clean and neu cleaners, heot 


mix lacquers, enamels, oil 
paints. Care must be exercised in 
using the right thinners for each 
paint. Each paint can should be la- 
beled for its thinner. Today’s paints 
cannot be mixed as close to flames as 
older types; lower flash point mate- 
rials are now used. Many thinners are 
quite toxic and good ventilation is 
essential. Painting in manholes re- 
quires more than usual care. 

6. Paint ceilings and upper areas 
first, with brush strokes generally 
in the same or in a uniform direction. 
Wash walls and ceilings upward, 
from the bottom up. Plan all proj- 
ects for smoothest operations. Have 
all necessary materials on hand be- 
fore starting work. Two coats are 
generally deemed minimum for most 
jobs. Balance paint quality against 
labor and ultimate costs for best 
ultimately economical values. Saving 
at the spigot may mean losses at 
the bung. 

It is not within the province of 
this article to discuss paint equip- 
ment, neither the grinders, mills 
or kettles used in paint production, 
nor the spray guns, compressors and 
on used in placing the paint 
on a surface. However, from the 
viewpoint of power plant and utility 
operations, where painting is limited 
mostly to brushes, a few words on 
the care and handling of brushes, 
even if generally pretty well known, 
may not be amiss. 


not 


SO 


Metal 


Metal 


Metol, 
tinned 
plated 
aluminum 
others 


Fibers 
Wood 


Ceramics 
Plaster 
Concrete 
Stucco 


Asphalts, 
coal tar 
products 


Wood 


1. The 


Corroded 
Active 


Smooth, 


no adhesion 


Bright, 
smooth 


Food for 
fungi 


Alkaline, 
active 


Black stain 
Oily 
Acid 


Oily knots 


new brush 


should 


Chemical 


Chemical 
Pickling 


Chemical 
coating 


Chemical 
Mechanica! 


Chemical 


Chemical 


Chemical 
Physical 


Chemical 


be 


tralize surface 


Clean, passivate, 
nascent 


Priming for chem 
ical adhesion 


Roughen for ad- 
hesion, bonding 


Prevent mildew, 
decay 


Neutralize, 
prevent bleeding 


Prevent stain, 
bleeding, 
dry oils 


Prevent stain, 
bleeding or 
blistering 


a 2. Size 


burn-off, washes 


Sulphuric, phosphoric, chromic, 


other acids 


Bonderizing 
Phosphatizing 


Etch with acetic, weak acids; 
blast, sand, roughen, for adhe 
sion. Chromate bonding. Weather 
for some time, to permit oxide 


film formation 


Preservative treatment with fungi 
cide solutions 


Zinc sulphate, weak acids to pre 
vent saponification of paint oils 


Lime dusts, non-soluble sealer, 


dry coating 


Burn with torch, coat with shellac 


or aluminum paint 


of brush to use depends 


GOOD brush, made up of full, even, 
top-quality bristles, well fastened 
into the ferrule and handle. Width 
of bristles or brush should be com- 
patible to the surface area to be 
painted for economy of labor, uni- 
formity and speed in large area 
coverage; and for small fine work, 
capable of the precision and exact- 
ness demanded. Neither a big brush 
for a small job or a small brush for a 
big job will work. 


upon size of job and exactness of 
application. General recommendation 
of brush sizes can be as follows: 


Size of Brush 


Job Width of Bristles 


4 in 

1A to4" 
2te3 ” 
2to3 " 
1A to2" 


Outside house painting 

Larger inside walls and ceilings 
Varnishing and enameling 
General woodwork 

Finishing furniture, desks, etc 


continued on page 125 
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Howto Take Care of 
the Package Boiler 


The firetube package type steam generator 
is a widely used and frequently mishandled 
item of equipment. Here are simple, succinct 
instructions for good maintenance and service 


By G. W. BOHN’ 
( ‘ALLING THE manufacturer's 


4 service man every time a boiler 
needs an overhaul or isn’t producing 
up to standard, costs valuable time. 
Usually, these calls are unnecessary. 
It is the user’s job to keep the boiler 
running once it has been installed and 
started up by the manufacturer. An 
efficient program of maintenance and 
repair executed by the user’s own 
engineers eliminates boiler down-time 
caused by delays in waiting for out 
side service. 

The this program is the 
choosing of properly designed pack 
age boilers, close adherence to the 
operational instructions and precau 
tions provided by the manufacturer 
at the time of installation, plus the 
and “know-how” of re 


basis of 


experience 


sponsible supervisors and mainte- 
nance men in the plant organization. 

Good, steady service from the 
boiler depends upon close observance 
of a number of simple trouble-pre- 
venting precautions. Many of these 
apply to all package steam generating 
units and have become a part of the 
rules and regulations of modern boiler 
room practice. 

For instance, in case of low water, 
the feed water should not be turned 
on nor should the safety valve be 
opened or tampered with in any way. 
The boiler should first be cooled, the 
water level ascertained, and the cause 
of shortage determined before the 
boiler is filled to proper level. Many 
units are equipped with an automatic 
means for maintaining the correct 
water level when connected to an 
auxiliary boiler feed or condensate 


pump. On some units the dual low- 
water cut-off devices prevent opera- 
tion of the oil burner if the water 
level drops below its predetermined 
setting. 

A cool or cold boiler should be 
brought up to final temperature 
slowly through intermittent firing at 
low rate to prevent thermal! shock to 
steel and refractories. 

Concerning boiler blow-downs: The 
water in a hot boiler should not be 
blown down to a level low enough to 
expose the rear end refractories. If 
this rule is not observed, the heat of 
these refractories will be imparted to 
the rear tube sheet causing damage 
and leaks. 

Boilers must be kept clean. Lime 
and mineral deposits on the tubes, 


*Vice President in Charge of Engineering, 
Preferred Utilities Mfg. Corp. 


PROCEDURES FOR CARE AND MAINTENANCE OF 


PACKAGED BOILERS 








Cleaning of Parts and Strainers 


Keep your boiler room, furnace, and burner equipment clean. 
Wipe off equipment regularly and keep down dust in the equipment 
room 
Keep dirt, oil, and water out of firebox and air passages under it 
Follow a regular schedule for cleaning flues, furnace, and boiler 
tubes, chimneys, efc., as found necessary for the particular installa 
thon 
Remove fan case cover and fan on rotary oil burner at least once a 
yeor and clean out dust from all parts 
Inspect atomizing cup on oil burner at least once a day and keep clean. 
Do not use metal scrapers on cup, and do not damage edge 
of cup 
CAUTION: Atomizing cup should project beyond air nozzle the amount 
shown in the manufacturer's manual. If cup wears back, it may be moved 
forward on the shaft by removing the fan case cover and resetting the set 
Do not move the cup forward beyond the point where the set 
When this point is 


screws 
screws engage the depression turned on the shoft 
reached replace the atomizing cup. Do not operate a burner with a cup 
that does not run perfectly true or which is nicked on the edges. 

7. Clean and flush out pump reservoir at least once a year. This is done 
by removing thermometer and bottom drain plug and squirting in 
kerosene or flushing oil with a force gun or pump 

8. Keep all stuffing boxes and flanged connections tight. Do not operate 
a leaky burner or piping system 

9. Keep strainers clean following a regular schedule. Shut-off valves 
should be installed at strainers so that lines will not drain when 
strainers are opened 

10. Wash strainer baskets in kerosene for best results. Replace strainer 
baskets which are damaged in any way 


Care of Motors and Electrical Equipment 


Refer to any bulletins on motors, relays, operators, etc., which are packed 
with the burner controls. Keep these bulletins and follow the instructions 
therein for care of the various motors and controls. in general, controls do 
not require lubrication and need only be kept clean and free of dust. 


Drying of Parts after Water immersion 


If a burner has been flooded or stored in a damp location, the electrical 
parts should be thoroughly dried out by persons specializing in this work. 
The burner gear housing and fan case cover should be drained and wiped 
out and new lube oil supplied. Ball bearings may have to be replaced if 
found noisy, as they are quickly pitted and damaged by water. 

Fireboxes are often largely destroyed by water which softens the fire- 
brick and cement. If firebrick work appears good, dry out slowly with 
wood fires or short runs of the oil burner, and then repair and seal all 
cracks and joints. 


Permanent or Seasonal Shut-Down 


. Open all remote control, panel, and electric heater switches 
Close valves at strainers and at tanks if tank is above burner or 
pump level. 
. Swing out burner and clean atomizing cup and air nozzle. 
Close all openings into firebox with plugs. Close auxiliary air damp- 
ers to keep air from being drawn through firebox 
. Cover equipment with water-proof paper or cloth. 
Check motor, belts, and other parts for wear and order new parts as 
required. 
. Motor brushes, commutators, and switches should be checked for wear 
and replaced or refinished as required. 
. Fill boilers to top of gauge glass to keep from rusting after cleaning 
internal boiler passages. 
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tube sheets, and furnace cause over- 
heating as well as leakage at the 
seams and tube ends. It is important 
to remember that the oil and soda ash 
or kerosene mixture must be flooded 
out through the top of the boiler since 
oil floats on water. The safety valve 
connections provide openings for this 


purpose in event there is no side 


opening at boiler water level. Clean- 
ing of flues, furnace, and boiler tubes, 
chimneys, etc., is absolutely essential 
and must follow a regular mainte- 
nance schedule. 

But even with these and many 
other precautions and rules of boiler 
maintenance followed faithfully, trou- 
bles will still occur from time to time. 


SERVICE HINTS FOR HORIZONTAL ROTARY 


That is where the ingenuity of the 
plant engineers and maintenance men 
can save time and trouble. Correct 
diagnosis of the cause of breakdown, 
while not always easy, cuts boiler out- 
age. Theservice hints given in the table 
below are based on long experience 
in installing and servicing aes units 
inmany types of industrial plants. 


OIL BURNERS 





BURNER WILL NOT START 
1. Thermostat, limit controls, or time clock 
normally off 
Time clock run down or out of cycle 
Low-water cutoff open 
Manual-reset safety-switch in control relay 
open 
. Thermal cutouts in relay open 
6. Combustion control has not recycled to 
cold, or start, position. Modulating or 
hi-lo operator has not recycled to low 
fire position 
. Remote control, panel, or other switches 
open or fuses blown 
Defective relays or contacts 
Reservoir or oil-heater well 
open (on burners using heavy oil) 


thermostat 


BURNER STARTS BUT WILL NOT LIGHT 
1. Faulty ignition: 
a. Gas off or low gas pressure 
b. Hot wire igniter has poor circuit 
(keep all connections tight) 
c. Spark-type igniter not spaced cor- 
rectly, or grounded 
d. Defective spark-type transformer 
e. Defective gas valve 
2. improper air/oil ratio 
3. Oil supply failed or insufficient 
4. Draft too high 
5. Water in oil 


BURNER STARTS BUT LOCKS OUT 
1. Combustion control siow in making contact 
because of 
a. Sooted element 
b. Element worn out 
c. Element in cold air stream or in 
correctly located 
Element at end of long gas travel 
. Auxiliary air damper opens too 
slowly on hi-lo or modulated 
linkage 
Fire too lean 
g. Poor draft 
2. Oil supply fails due to leak in suction 
line, or no oil 
Insufficient time for ignition 
Insufficient time on safety lockout switch 
Smothered fire due to poor draft or too 
little oir 
6. Control contacts broken or dirty 


BURNER RUNS BUT FIRE GOES OUT 

Out of oil 
Strainer dirty or clogged 

3. Clogged metering valve 
Clogged piping or foot valve 
Water in oil 
Leaky suction line 
Low fire set too low 
Magnetic oil valve burned out 
Oil too cold 
Fire burns away from nozzle 


BURNER WILL NOT SHUT OFF 
1. Thermostat or limit controls set too high 
2. Grounded control circuit wire 
3. Relays do not fall out on opening of 
circuit 





CONTROLS OK, BURNER DOESN'T START 


1. Twist lock plug defective or loose 

2. Motor defective 

3. Motor stalled 

4. Pump frozen or fan improperly placed 

5. Loose connections at motor or terminal 
box 

6. Motor starter defective or thermal cutouts 
open 

7. Belt slips or broken 


BURNER CONTINUALLY OFF AND ON 
1. Fluctuating water level tripping low water 
cutoff 
. Loose connections or defective control 
. Controls not connected properly or im 
properly adjusted 
. Partial electrical ground 
. Intermittent low voltage 
Combustion control opens 
burner goes to low fire 


FIRE PUFFS ON START 


1. Starting draft poor 
2. Wrong nozzle 

3. Lean fire 
4 
5 


circuit when 


. Insufficient gas pilot 
. Water in oil 
6. Firebox improperly designed 


IMPROPER COMBUSTION 
|. Fire puffs or fluctuates: 

a. Fire burning away 
(nozzle or atomizing 
properly located) 

. Poor draft 
Excessive oil temperature 
. Water in oil 
e. Unsteady oil pressure 
2. Carbon in combustion chamber 
a. Wrong shaped fire 
b. Insufficient primary air 
Forcing burner 
. Damaged atomizing cup 
Nozzle or cup off center 
Carbonized nozzle 
. Carbonized atomizing cup 
. Boiler room starved for air 
3. Fire smoking: 

a. Improper burner adjustment 

b. Insufficient air or too much oil 

c. Carbon in combustion chamber 

d. Boiler room starved for air 

e. Lean fire burning at low temperature 

f. Improper oil temperature 


CANNOT CARRY MAXIMUM LOAD 


1. Oil pressure failing 
2. Draft limiting maximum fire 
3. Refractory shields too much heating sur 
face 
. Burner too small 
. Boiler too small or short-circuited 
Firebox too small or improperly 
structed 


OIL PRESSURE UNSTEADY OR FAILS 


1. Tank empty 

2. Strainer baskets dirty 

3. Check valve cap or strainer cap admitting 
air 


from nozzle 


cup not 


con 


Suction hinge gland needs tightening 
Suction hinge needs repacking 
. Defective gauge. Check with new gauge 
for test 
. Wrong weight spring in relief valve 
. Relief valve improperly seated 
. Worm gear shaft driving pin sheared 
. Oil feed line trapped or needs venting 
Oil drained back to tank due to leaking 
check valve or foot valve 
. Gear pump dry, needs priming 
. Back pressure on return line in excess of 
80 per cent of burner operating 
pressure 
3. Faulty pump 
. Suction line or connections leaking 
. Lift too high 
. Suction lines too small, too long, or oil 
cold 
Plugged oil lines 
Tank vent plugged or frozen 
Oil too viscous to flow at operating 
temperature 
. Discharge side of pump air bound 
. Suction and return line connections re 
versed on new installations 


FUSES BLOW REGULARLY 


Fuses loose or too small 
Motor overloaded, stalled, or reversed 
Grounded or shorted wiring 
. Voltage too high or low 
Overloaded bus line to burner 


NOISES 


1. Check projection of atomizing cup beyond 
nozzle 
2. Roaring fire—generally 
velocity primary air 
Frying—caused by water in oil striking 
hot refractories 
. Rattle—caused by loose pulley or im 
properly centered oll tube 
High pitched mechanical 
bearings 
. Scraping—loose fan, or cup not true 
Slight clicking of gear pump—not harmful 
Will wear in and become quiet 


excess high 


noise — faulty 


OIL LEAKS 


1. From furnace front 
not extend proper 
nozzle 

From combustion chamber 
a. Carbon formation on nozzle or in 
firebox 
b. Poor atomization 
c. Electric oil valve fails to shut off 
tightly the instant burner is off 
From rear of burner shaft—clogged 
Momizing cup 

. From burner housing 
a. Loose pipe connections 
b. Loose packing glands 
c. Porous castings 
d. Split gaskets 

. Lubricating oil—overflow from filler cup 
Caused by filling when burner is 
running 


atomizing cup does 
distance beyond 
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Left. Drum dryer for which this ''before” and “after” 
study was made. Above is list of repairs made after 
preventive maintenance program was put into effect, 
which indicates a 22 per cent saving. But a single 
example doesn't prove anything. Have you any fig- 
ures to support or contradict the author's study? 





Does 


By F. R. BRYDGES 


'N TIL several years ago, like most 
plants, we knew in general what 
our maintenance requirements were, 
but we never had records of specific 
requirements actual studies 
were made. We were fortunate enough 
to have such a study made on a drum 
dryer whose maintenance costs were 
so high that management requested 
an analysis of maintenance labor and 
material costs for a two-year period. 
Since this study happened to extend 
over the two years just before our 
preventive maintenance program was 
established, we were able to obtain a 
valuable comparison of that 
would not have been available under 
normal circumstances. 

The particular dryer was a slow- 
moving type, without automatic ele 
ments. Though it did not need high 
precision operation, steam pressures 
had to be maintained within a mov- 
ing element of the unit while the rest 
of it was subjected to high vacuum, 
and this construction and operation 


unless 


costs 


Costs of the dryer before and after PM 


Before Preventive After Preventive 
Maintenance 
(From 23 Feb ‘50 
to 21 Feb ‘52) 

labor $275.90 
Material $222.12 


Maintenance 
(From 17 Feb ‘48 
to 23 Feb ‘50) 

Labor $480.53 
Material $158.29 


Total $638.82 $498.02 


meant that the machine needed a fair 
amount of maintenance. 

The table below, showing costs be- 
fore and after we started our pre- 
ventive maintenance program, shows 
that we realized significant savings 
through this program. 

As there have been increases in the 
cost of labor and materials since 1948, 
the $140.80 or 22 per cent reduction 
in maintenance costs on this unit is 
even more significant. 

The Equipment Record Card for 
this dryer, as shown above, gives an 
itemized list of repairs for this unit 
since the preventive maintenance 
program was established. 

While it is an exception to have 
such a clear-cut reference to “before 
and after’’ maintenance costs, the 
data on these record cards often 
enable us to analyze repetitive re- 
pairs for shorter intervals of time. In 
this way, we can get to the causes of 
certain types of repairs and take cor- 


Preventive Maintenance Pay ? 


rective measures as may be required. 

We have also found several in- 
tangible advantages that go along 
with preventive maintenance. For 
one thing, there has been more effi- 
cient use of our mechanics’ time. A 
mechanic worthy of the name re- 
sponds to scheduled work. Knowing 
that his entire day has been sched- 
uled for good, honest, worth-while 
effort in keeping production going has 
a definite effect on a mechanic’s atti- 
tude and performance. 

More respect for equipment has 
also developed. Constant and _ pre- 
ventive lubrication, inspection, and 
repair of equipment have created a 
feeling akin to ownership. A mechanic 
caring for the daily needs of his ma- 
chinery does not like to see it abused, 
mistreated, or left dirty. 

We feel that these two advantages, 
while hard to measure in dollars and 
cents, contribute much to a success- 
ful maintenance program. 
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Philadelphia Electric Plans 275,000-kw, 
5000-psi, 1200-F Turbine Generator 


JLANS to construct a power gen- 

erating station that will establish 
new highs for efficiency, steam pres- 
sure and temperature have been an- 
nounced by R. G. Rincliffe, presi- 
dent, Philadelphia Electric Co. 

Representing an initial investment 
of some $45,000,000, the new power 
plant will be located at a point yet 
to be determined. 

The 275,000-kw turbine generator 
unit largest ever ordered will 
be built by the Westinghouse Electric 
Corp. The steam generator for the 
plant will be built by Combustion 
Engineering, Ine., and will supply 
steam to the turbine at the highest 
steam pressure and temperature of 
any existing or projected power plant 
in the world 5000 psi and 1200 F, 

although initial operation will be 
at 1150 F. 


Heat Rate 8400 Btu per kwh 

In discussing the unique engineer- 
ing features of this new unit, K. M. 
Irwin, Philadelphia Electric’s vice- 
president in charge of engineering, 
explained that the expected plant 
heat rate for steam conditions of 
5000 psi and 1150 F is 8400 Btu per 
kwh, some 600 Btu less than the heat 
rate for the most efficient existing 
power station. 

The turbine will be a tandem- 
compound, four-cylinder unit and 
will operate at 3600 rpm, utilizing 
triple-flow exhaust to the condenser, 
and double reheat. Both reheats will 
be to 1050 F, 

All elements of the turbine except 
the super-pressure element are of 
conventional design, using ferritic 
materials. The first, or super-pres- 
sure, element will be designed for 
initial steam conditions of 5000 psi 
and 1200 F., exhausting at approxi 
mately 2400 psi. 

The second element combines both 
high pressure and first reheat pres- 
sure turbines in a common casing. 
The third element combines inter- 
mediate pressure and single-flow low- 
pressurefturbines in' one casing, and 
the final element is a conventional 
double-flow low pressure turbine ex- 
hausting to the condenser at 1.5 in. 
Hg absolute pressure. 

Steam will be condensed in a 
105,000 sq ft, single-pass, radial- 
flow, Westinghouse condenser. Two 
pumps, each of 75,000 gpm eapacity, 
will provide cooling water. Special 
precautions will be taken to minimize 
leakage of circulating water into the 
condensate system. Nine stages of 
feedwater heating are contemplated, 
giving a temperature of approxi- 
mately 565 F boiler feed supply. 
Westinghouse feedwater heaters of 
approximately 31,000 sq ft will heat 
the feedwater. 


The generator will be rated at 
352,000 kva, 3 phase, 60 cycle, 24,000 
volts, 3600 rpm. It will be self-venti- 
lated with shaft-mounted fans, and 
will employ hydrogen inner-cooling 
of rotor and stator conductors. Hy 
drogen pressure will be 45 psi. 

Without the use of inner-cooled 
conductors, developed by Westing- 
house engineers in 1950, it would be 
impossible to build a 3600-rpm gen- 
erator of this size. 

Separate motor-driven d-c gen- 
erators will provide excitation for the 
main generator. Magnetic amplifiers 
will be used to regulate terminal 
voltage of the generator. 


Monotube Steam Generator 

The boiler will be a C-E Sulzer 
Monotube steam generator of the 
super-pressure, once-through type 
and will employ the principle of 
forced circulation. It will be a twin 
furnace design with tangential firing 
and reheat steam temperature con- 
trol by means of tilting burners. The 
overall arrangement corresponds in 
general to that employed in many of 
the large boilers that Combustion 
has designed for utility service. It 
marks a natural evolution in design 
to meet the requirements of super- 
critical pressure. 

Maximum design steam conditions 
for the boiler are 6000 psi and 1200 
F. At rated load, primary steam flow 
will be 1,540,000 Ib per hr. In the 
first stage of reheat, steam at 1050 
psi will be reheated to 1050 F. De 
sign steam conditions for the second 


stage of reheat will be 250 psi, 1050 F. 

Of the total heat transferred in the 
boiler, more than 65 percent will be 
absorbed in the apeeaaian and the 
two reheaters. To accomplish this, 
radiant-wall type superheating sur 
face will supplement the conven 
tional suspended superheater and 
reheater sections. Three regenerative 
type air preheaters are to be installed. 

There will be about 150 miles of 
tubing, much of it 1!5 in. diameter. 
Alloy steels will be employed in ap 
proximately 80 per cent of the tubing. 


Control Equipment 

Conventional combustion controls 
will be employed to meter fuel and 
air in proportion to steam demand. 
For control of steam and water flow 
and temperature in the steam gen 
erating unit, Sulzer automatic con 
trols will be employed. These are of 
the oil hydraulic type and have been 
developed over an extended period 
and installed in many Sulzer Mono 
tube boilers in Europe. 

American license rights to Sulzer 
designs and patents were acquired 
last year by Combustion from Sulzer 
Bros., Ltd. of Winterthur, Switzer 
land, following several years of in 
vestigation of European development 
in the field of high steam pressures 
and particularly of once-through 
types of boilers. (See Monotube 
Comes to U. S., POWER ENGINEER 
ING, August, 1953.) Sulzer Bros. de 
veloped this type of boiler some years 
ago and has made a large number of 
high-pressure installations in Europe. 


Radioactive Material lonizes Air 


UsE OF a radioactive material, 
polonium 210, te ionize air in air con 
ditioning systems was reported re- 
cently at the Summer and Pacific 
General Meeting of the American In- 
stitute of Electrical Engineers. 

Studies have shown that ionization 
has a physiological effect on people 
breathing air, but ions produced by 
means of high voltage discharges and 
X-rays and ultra-violet radiation, 
which also producé ozone, cause nose 
and throat irritation. Ions produced 
by an alpha emitter, polonium 210, 
however, have none of these disad- 
vantages. They cause no alteration 
of the temperature, the relative 
humidity, the air velocity, nor any 
possibility of producing ozone, ozides 
of nitrogen or hydrogen peroxide. 
The polonium foil material chosen 
for this work is a carefully prepared 
commercial product. 

The importance of ionization in air 
conditioning has often been over- 


looked because too often the air- 
conditioning engineer has gone on the 
assumption that there are no particles 
of importance below 0.1 micron sim 
ply because he can’t find them, As 
J. C. Beckett, chief engineer of the 
Wesix Electric Heater Company, 
pointed out at this meeting, “Our 
tools to observe particles suspended 
in air with diameters below 0.1 
micron are still limited, but such 
particles are present in considerable 
number.” 

Mr. Beckett pointed out that elec- 
tric space heating has an ionizing 
effect on air, with positive ions in a 
5:4 ratio. One way to increase the 
flow of negative ions and control the 
positive ions is with a grid placed over 
the heating element of an electric 
space heater. A negative potential 
impressed on this grid will attract 
positive small ions from the heating 
coil and will project negative ions 
into the airstream of the room. 





Fig. 1. Sections of tubes cut out of preheater after 6 months’ continuous operation 
Tube Nos. 2 & 4, filled with fly ash after removal; No. 6, ceramic-coated tube after removal and tamp 
ing, showing only thin layer of fly ash; No. 9, plain steel tube with white incrustation, as told in text 


Can Ceramic-Coated Tubes 
Cut Air Preheater Costs? 


Coated tubes installed in lower, coldest section of air 
preheater in boiler fired by Ohio coal with 3 to 8% 


sulphur. New plain steel tubes installed in upper hot 
zone and middle sections. After 6 months’ continuous 
operation without cleaning, sections of both types of 
tubes were removed, and what testers found is told here 


‘1X MONTHS’ test under actual 
s) operating conditions and involv- 
ing 4000 hr. of continuous service has 
indicated that ceramic-coated 
tubes can reduce operating costs and 
maintenance problems of air pre- 
heater tubes in power plants. This 
test was made in a power plant in 
the Middle West. The tests covered 
107 out of a total of 749 tubes in 
actual operation at the plant. The 
tubes were installed in the air pre- 
heater section of a Combustion En- 
gineering boiler using counterflow 
tubular air preheaters. Each tube 
was 13 ft long, composed of three 
sections, each 52 in. long. This design 
of tube was developed for the test. 
In normal! operation, the tube would 
be continuous. Each tube was 2!4-in. 
O.D. by 0.083-in. wall. Joints were 
ERW steel 2'6-in. I.D. by 
0.083-in. wall, 6 in. long with a 
circumferential “V”’ groove. 

Fuel burned in this boiler 
Ohio strip coal, generally first or 
second cut with sulphur content 
ranging [rom 3 per cent to 8 per cent. 
It is rated at approximately 10,800 
Btu. temperature at inlet was 
approximately 450 F. and 350 F. at 
the outlet. Air temperature was 100 
F. at inlet and 250 F. at outlet. 


steel 


sleeves 


was 
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New tubes were installed through- 
out the section with plain steel tubes 
in the upper hot zone and middle 
sections; ceramic-coated tubes, called 
Vitralloy tubes, were installed in the 
lower, cold-zone sections of the first 
row. This arrangement was selected 
in order to subject the coated tubes 
to the coldest air flow with greatest 
exposure to condensates. 

From August, 1953 until March 
27, 1954, the air preheater was op- 
erated continuously without cleaning. 
On April 1, 1954, two tubes of three 
sections each were removed from 
the air preheater. They were com- 
pletely filled with fly ash from end 
to end. After tamping the ends of 
each section on the floor, the bulk of 
the fly ash was loosened and fell out. 
However, a white crust, |< to '4 in. 
thick, was formed in a film on the 
inside of the plain steel tubes. The 
fly ash adhered to this. No white 
crust was observed in” the ceramic- 
coated tubes and only a thin layer 
of fly ash adhered to the inner 
surfaces. 

For a closer examination of the 
interior walls, portions were sawed 
from each tube, then re-sawed length- 
wise in half. The film of ash remain- 
ing on the ceramic-coated surfaces 


le 
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Fig. 2. Portions of air preheater tubes 
sawed lengthwise for examinations and 
tests, after 6 months’ regular operation 
No. 5, left, film of fly ash on ceramic-coated 
tube. Right, the film is removed by light rubbing 


Fig. 3. Sections of air preheater tubes 
showing white crust (ferrous sulphate 
scale) on plain steel tubes (8) but none 
on ceramic-coated tubes, after 6 months 
Tube No. 8, right, white crust compacted stuck 
tight to plain steel. No. 8, left, steel tube after 
hot water immersion, no change in crust. No. 7, 
ceramic-coated tube after immersion. Nos. 10 
& 11, ceramic-coated tubes, minor corrosion in 
unprotected sleeve joint; continuous tube better 


was easily removed by rubbing with 
a bare finger. This exposed the orig- 
inal surface of the vitreous coating. 
Some of the remaining fly ash in 
the plain steel tubes could be rubbed 
off in the same manner but the white 
crust was compacted and adhered 
tighty to the steel. 

Since this white crust 
parently the focal point of the test 
and caused a major restriction in the 
tubes, it was subjected to a chemical 
analysis. The analysis, by weight, 
was as shown in the tabulation at the 
top of the column on the next page. 


Was ap- 





Ferrous Sulphate $2.00 per cent 
Manganese Sulphate 0.3 per cent 
Sulphuric Acid 3.43 per cent 
Moisture 11.8 per cent 
Undetermined 2.5 per cent 

Total 

Formation of the ferrous sulphate 
was the result of the sulphuric acid 
combining with the steel of the tubes. 
A marked sulphurous odor was noted 
from the ferrous sulphate scale. 

To learn if this white crust could 
be dissolved, each of the cross sec- 
tions was successively immersed in 
plain hot water ranging from 180 F 
to 200 F held in a galvanized iron 
bucket. Each section remained under 
water about 5 min. Each was moved 
up and down prior to removal from 
the bucket. This provided a rinsing 
action, but no attempt was made to 
scour the sections. Most of the gray 
ash disappeared from the plain steel 
tubes, but no change could be ob- 
served in the ferrous sulphate scale. 

While the tubes were immersed 
in the water, a steady stream of bub- 
bles emerged at the surface around 
the inner circumference of the bucket. 
After the tests were completed, the 
bucket was emptied. Its inner surface 
appeared black below the water line 
This would indicate that a highly- 
active sulphuric acid residue remains 
in the ferrous sulphate scale and 
attacks the bucket’s zine coating. 

Scale on the plain steel tubes re- 
mained intact; it resisted removal 
even when scraped with a steel screw 
driver. After continued efforts, the 
scale was finally removed. Close in- 
spection revealed pitting of the steel 
surface, indicating an active attack 
on the metal by the scale. 

The sooty residue remaining on the 
ceramic-coated tubes was analyzed 
and found to be as follows: 


100.03 per cent 


cent 
cent 
cent 
cent 
cent 


31.65 pe 
22.55 pe 
8.00 pe 
15.23 pe 
0.39 pe 


Ferric sulphate 

Free sulphuric acid 

Carbon 

Moisture 

Ferrous Iron 

Ash other than iron 
compound 22.50 per cent 

Total 

The ash, other than the iron com- 
pound, consisted of silica, alumina, 
lime, and magnesia the normal 
constituents of coal ash. This de- 
posit is a mixture of sulphuric acid 
and fly ash containing some unburned 
carbon. The sulphuric acid has re- 
acted to some extent with the fly 
ash, forming ferric sulphate. Absence 
of significant amounts of ferrous iron 
is a good indication that the corrosion 
of steel or iron is not the source of the 
iron compounds. 

No residue was apparent on the 
surfaces of the ceramic-coated tubes 
after the hot water immersion test. 
Except for slight corrosion at the 
extreme outer edge, a continuous 
unbroken vitreous appearance was 
presented. The corrosion occurred 
at the edge of the tube engaged inside 
the plain steel sleeve used to join 


100.32 per cent 


the lower tube to the middle tube. 
Corrosion had _ progressed inward 
about !¢ in. to !4 in. from the end. 
This undercut the ceramic coating 
and exposed bare steel. 

The minor corrosion and penetra- 
tion at the end of the coated tube 
engaged in the sleeve joint was ap- 
parently caused by initial corrosion 
starting in the unprotected sleeve 
wall. A special acid-resistant glass, 
developed after the test’s start, is 
now available to be applied as a 
standard coating on these tubes and 
is also recommended for sleeve pro 
tection. This would prevent corrosion 
in similar assemblies and joints. It 
is logical, however, to say that a con 
tinuous one-piece tube is far superior 


Test Conclusions 

Clogging and corrosion started at 
the cold end and progressed to ap- 
proximately the mid-point of the 
heater. It seems apparent that, in 
spite of the relatively high flue-gas 
exit temperatures and 
trolled inlet-air temperatures used in 
this installation, this clogging and 


closely-con- 


1900-F 


O pegnen is paying off again, 
as usual. This time it is in the 
form of a material for gas turbine 
hot parts a material which raises 
the practical operating temperatures 
of the gas turbine from 1400 1600 F 
to 1800. 1900 F. 

Tests at Kennametal Inc. 
conducted with a 7-in. wheel operat 
ing at 30,000 rpm and 1850-1900 F 
for 100 hours. An efficient wheel 
design operating under these condi 
tions would develop 125 hp. 

Super-high temperature carbides 
trade-named Kentanium) were used 
in the wheel, nozzles and inner shroud 
or housing of the experimental tur 
bine. The fabrication of this wheel 
does not mean that Kennametal is 
entering the gas turbine building 
business, officials of the company 
said, but that they were experiment- 
ing “for the benefit of the engineering 
profession in general.” 


were 


Fig. 1. Test set-up; turbine at right and 
compressor (for loading) at the left 


corrosion progressed to a point well 
above the normally considered cold 
zone. A conclusion drawn from this 
is that ceramic-coated tubes would 
prove beneficial if used throughout 
the entire length of the air preheater. 

Although in this installation, due 
to construction, the tubes were un- 
cleaned during the six months’ of 
use, periodic cleaning should be regu 
lar procedure in normal power plant 
operation. The ceramic-coated tubes 
are easily cleaned with hot water; 
such cleaning would reduce this cost 
and maintain full and unrestricted 
flue-gas flow. 

Because the test was not run for 
a longer period of time, operational 
efficiency and service life expectancy 
of the plain steel tubes in continued 
use can only be a matter of conjec 
ture. tlow would become in- 
creasingly more restricted, causing 
further efficiency drops, while cor 
rosion might progress to the complete 
penetration of tube walls. An addi 
tional questionable factor is the 
amount of heat transfer through the 
tube walls due to the ferrous sulphate. 


Gas 


Gas Turbine Wheel 


HOT GAS 
INLET 














—— —— 


Fig. 2. Cross-section of the experimen- 
tal Kentanium turbine. Shaded parts are 
made of super-high temperature alloy 


Fig. 3. View of the Kentanium turbine 
wheel installed, with casing removed 





Why Equal Weight of Criteria in 
H-P, H-T Pipe Selection? 


By CURTISS D. BASSETT’ 


N A PREVIOUS article in the 
September issue (Ref. 8 at end of 
article) five criteria were discussed 
for selecting a pipe material for use 
in the plastic range of steel, that is 
above 700 F. These five ratings 
were: creep rating, ductility rating, 
flexibility rating, rating, 
and cost rating. In the method ad- 
vanced for selecting a piping material, 
all five criteria were weighted equally, 
a procedure requiring explanation. 
Even for service below the plastic 
range, that is, in the elastic range 
of steel piping is not selected for 
steam power service strictly on cost 
alone. To be sure the pre 
dominant factor; but before the ma- 
picked on price, it must meet 
requirements of 
Piping (1 
engineers insist 
lor power service 
elastic range; and, further, 
they often insist on silicon-killed 
pipe, that is, Grade B of the carbon 
steels available for power piping. 
For service in the plastic range, all 
piping installations are costly both 
in first cost and installation cost. As 
far as costs are concerned, the en- 
yineer is interested in reducing or 
eliminating the third type of cost; 
maintenance or replacement 
Over and above the cost factor is the 
consideration of safety for station 
personnel where pipe 1s operating 
continuously at red heat and tre 
mendous pressure 


corrosion 


cost 1s 


terial is 
the wall thickness 
the Code for Pressure 
In addition, 
on seamless 
in the 


many 


pipe 


cost. 


Creep Rating 

These two considerations, safety 
and elimination of maintenance and 
replacement, force the creep rating 
or the creep strength of a piping 
material to be of prime importance. 
All authorities agree that creep 
strength is the most important char- 
acteristic of a pipe material operating 
in the plastic range. Indeed the 
Code (1 does not quote an allow- 
able strength for plain carbon steel 
above &50 F, the committee con- 
sidering that it is not a suitable ma- 
terial at higher temperatures, due to 
poor creep strength alone. 

In Ref. 2, Crocker states ‘“ Rate 
of creep is only one criterion for 
judging satisfactory performance of 
metals at elevated temperatures. 
Difficulties experienced with piping 
system materials include strain ag- 
ing, embrittlement, intercrystal line 
cracking, and graphitization.” 

These latter difficulties are em- 
braced in the former article’s ductil- 


ity rating (8). Collectively, they are 
another reason for eliminating plain 
carbon steel from use as a piping 
material at elevated temperatures, 
despite its low first cost. There 
are even more compelling reasons for 
giving ductility an equal rating with 
creep strength, particularly in in- 
dustrial power plants where shut- 
downs are frequent, say every week 
end. “‘Ductility, fatigue, and im- 
pact properties should be design 
criteria at elevated temperatures be- 
cause of reversal of pipe stresses in 
shutdown.” (3) Thus the ductility 
rating anticipates embrittlement fail- 
ures, which can be minor, but also 
can be catastrophic and so a menace 
to human life. It also anticipates low 
maintenance and replacement costs, 
and so meets the requirements of a 
proper criterion. 


Flexibility Rating 

The flexibility rating anticipates 
failures and low maintenance and re- 
placement costs in this way. Through 
its equality with the other factors it 
places a premium on good layout 
and low forces on equipment to 
which the piping is attached. If the 
piping layout or configuration is 
such that forces on equipment would 
be small, regardless of wall thickness 
or other properties of the pipe, the 
flexibility rating can be dropped as 
a criterion for the job in question. 
This, however, requires experienced 
judgment on the part of the engi- 
neer. In most cases flexibility and 
forces on equipment are critical prob- 
lems, and it is best to leave this 
criterion in the evaluation on an 
equal basis. These problems are ad- 
mirably discussed in Ref. 2, 3, and 4. 

‘‘At temperatures over 1000 F, re- 
sistance to corrosion is equal in im- 
portance to creep strength.” (5) 
This paper used 900 F as the bound- 
ary line for considering corrosion 
in steam atmospheres as suggested 
in Ref. 4. The boundary is a matter 
of judgment, but unquestionably the 
corrosion rating above that boundary 
should be of equal weight to creep 
strength when considering safety, 
maintenance, and replacement. 


Cost Rating 

Finally, no one will question the 
good sense in purchasing the lowest- 
pipe material that meets the 
above requirements. However, so 
that first cost will meet the test of 
safety and reliability it can only be 
given equal weight with the other 
criteria, the final choice of material 
being made on the total score or 
highest average of all five ratings. 


cost 


Any other use of first cost would give 
it too much weight and disregard 
safety and reliability. 

For instance, in the example used 
in the previous article (8), plain 
carbon steel would have been picked 
on first price alone. Disregarding 
safety altogether, the engineer could 
not hope for more than one third the 
life out of the carbon steel compared 
to the material selected. In other 
words, replacement costs would be 
twice the first cost within the life- 
time of the material selected. Thus 
the cost rating can be given only 
equal weight with the other criteria. 


Effect of Thickness 

An examination of the five criteria 
for rating pipe materials for service 
in the plastic range of steels shows 
that pipe thickness enters into three 
of the five factors: the creep rating 
as a reflection of the allowable stress, 
the cost rating since cost is based on 
weight among other things, and the 
flexibility rating in both the moment 
of inertia and as pipe thickness. Pipe 
thickness affects these factors always 
in the same way the thinner the 
wall, the more favorable. 

Chromium content is common to 
the other two criteria, the corrosion 
rating and the ductility rating, in 
both cases as a desirable alloy. 

It is possible that a mathematical 
relationship could be set up using 
pipe thickness and chromium con- 
tent to develop curves from which 
the selection of the optimum piping 
material for any given temperature, 
stress, and atmosphere could be made. 

Until that time the tabular method 
described previously (8) is about as 
simple and free of error as possible. 
Here the user fills in Table I using 
Ref. 6 and Ref. 1. Table III can be 
filled in, except for cost, from any 
good handbook. Cost, of course, can be 
obtained from the piping contractor. 
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How to Make Speed Tests with Simple Equipment 


By F. E. RILEY 


T IS ALWAYS valuable to be able 

to measure the speed in revolu- 
tions per minute of a rotating shaft 
or some other machine part. It is 
particularly useful from a_ metal 
machining standpoint to know the 
exact rotational speed obtained at 
the point of a twist drill or at the 
spindle nose of a lathe, so that an 
efficient cutting speed for the tool 
material, in relation to the work, is 
maintained. 

On geared head machines driven 
through gear boxes, the speed plate 
on the gear box gives the various 
spindle speeds appropriate to the gear 
lever settings, but the speed plates do 
not always tell the truth, owing to 
slip in the belts connecting the motor 
to the gear box. Clutch slip is another 
cause of low speeds and is often un- 
suspected. The belt-driven lathes 
often used in maintenance shops usu- 
ally give no indication of the actual 
spindle speeds obtained and it is on 
such machines that simple speed 
tests are valuable. 

To carry out a speed test, the two 
essentials needed are some accurate 
timing means and some speed reduc- 
tion device which will slow down the 
speed of the revolving member and 
enable revolutions to be counted 


Fig. 1. Hand drill is used as speed re- 
ducer, its revolutions being a known 
fraction of the drill press revolutions 


aye 
s** F422, 


a 5 
Suet 


SECONDS 


Fig. 2. Lead screw rpm multiplied by 
the ratio of threads per inch on lead 
screw and work gives speed of lathe 


visually in some fraction of the actual 
spindle speed. 

In Fig. 1 is shown a readily avail- 
able type of speed reducer in the 
shape of a geared hand brace in use 
for checking the spindle speeds of a 
drill press. The drill press spindle is 
connected to the hand brace by means 
of a round rod gripped at each end 
in a chuck. The handle of the brace 
has a clamp which will prevent it 
from swinging round under the action 
of the drill press spindle. On the set- 
up shown, the crank handle of the 
brace will make one revolution for 
every four of the drill press spindle 
and these revolutions can be counted 
by allowing the crank to brush over 
an extended thumb or finger while 
the person making the test concen- 
trates his attention on the timer. 
The writer finds that the fastest 
speed at which he can count the 
crank revolutions accurately is about 
120 per minute. With a 4:1 ratio, in 
the brace gearing, a spindle speed up 
to 480 r.p.m. can be counted accu- 
rately. Above this speed, the results 
are apt to be erratic. Crank revolu- 
tions over 120 per minute can often 
be counted with reasonable accuracy 
for about 15 secs of time. 

For timing, a wrist watch with an 


Fig. 3. Travel of a nut on a threaded 
rod in a given length of time gives the 
drill rpm, if threads per inch are known 


easily visible sweep-second hand is 
ideal, since it is on the user’s wrist 
and close to the job. In Fig. 1 is 
shown a cheap photographic spring 
driven timer which is gaining great 
popularity as a timer for industrial 
processes. In engine test houses 
known to the writer, this form of 
clock has eliminated the stop-watch 
entirely, the main attraction being 
its low first cost, making its replace- 
ment much easier than that of a good 
stop watch, which costs about ten 
times the amount invested in the 
photographic timer. It has been 
found that the stop watch is always 
being dropped and damaged whereas 
the photographic timer will with- 
stand a lot of abuse before failure. 
Another attraction is the high stand- 
ard of visibility of the dial. The timer 
is calibrated in seconds around the 
big dial while whole minutes up to 60 
are counted off by the small inner 
dial. 

Spindle speeds of an engine lathe 
can be checked easily because the 
machine has a very good reduction 
gear already in place in the form of 
the drive to the lead-screw. It is an 
easy matter to count the number of 
revolutions in a given time by ob- 
serving the number of times which a 
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Fig. 4. Tough rubber tip on threaded 
rod adapts theory in Fig. 3 to che king 
the speed of center-punched shafts 


chalk mark on one of the lead-screw 
thrust collars makes its appearance. 
This is illustrated in Fig. 2 

The ratio linking a lead screw to a 
lathe spindle is: 

Leadscrew threads per inch 

Work on spindle, threads per inch 

If a leadscrew has a pitch of & 
threads per inch and the screw-cut 
ting gear-box indicates that 80 t.p.i. 
can be cut, then the spindle will re- 
volve 10 times faster than the lead 
screw when the gear box levers are 
set for this pitch 80 t.p.i. which 
is the finest pitch in the United States 
Standard Thread form series. Some 
lathes cut no finer than 64 to t.p.i., 
therefore, the speed of the 
spindle would be 8 times that of an 8 
t.p.i. lead serew. With coarser pitch 
lead screws, revolution counting is 
easier because the coarse pitch lead 
screw will revolve much slower than 
the fine. For instance, a lead screw 
of 4 t.p.i. is popular and when set for 
cutting 40 t.p.i. will give the con 
venient 10:1 spindle-to-lead screw 
ratio. 

Checking the revolutions of a lathe 
lead screw in a given period of time 
enables losses of speed under load to 
be found. In the case of some lathes 
which allow the lead screw and the 
feed shaft to revolve at the same 
time, a heavy trial cut can be made on 
a piece of scrap material so that the 
speeds of the spindle when running 
free and when under load can be 
compared. 

A simple speed reducer which is 
suitable for checking speeds up to 
1,500 rpm consists of a 12-in. length 
of fine pitch threaded rod, fitted with 
a freely running nut. This is shown in 
use in Fig. 3 where one end is gripped 
in the drilling machine chuck. Start- 
ing with the nut flush with the end of 
the threaded rod, the machine spin- 
dle is started and the nut is gripped 
by the finger tips so that it runs 
steadily up the revolving screw 
thread. At the end of a set time in- 
terval, the nut is released and re 
volves with the threaded rod and the 
machine spindle is stopped. The dis 


lastest 


Fig. 5. Element used in Fig. 4 can go 
inside guards to check the shaft speeds of 
center-punched shafts as shown in text 


tance travelled by the nut can be 

measured accurately with a ruler 

and a simple calculation gives the 

rpm of the spindle: 

Length travelled by nut (in. 

Pitch of thread Time in- 
terval 


Rpm 


It will be noted that the thread 
pitch and not the t.p.i. is specified in 
the above formula. Assume that a 
length of American Standard Coarse 
Thread Series No. 5 screwed rod is 
used. This has 40 t.p.i. and the pitch 
is 0.025 in. Its nut travels 1Uin. in 0.25 
minutes, or 15 seconds. Inserting 
these values in the above formula we 
get: 

10 


— 1.600 
0.250 ” 


) 

Rpm 0.025 
A simpler formula than the one 

above involves straightforward mul- 


tiplication and consists of: 


Nut (in. 


The product of this is then multiplied 
by 4 or 2 for ', or !% minute time 
intervals, respectively. For example, 
using the data from the previous 
illustration: 


10 x 40 & 4 


t.p.1. 


1,600 rpm 


If a standard procedure of using a 
10 t.p.i. thread and a quarter-minute 
time interval were used for all speed 
tests of this nature, the quantity 40 

1 can become a constant of 160. 
Any speed could then be found by 
simply multiplying the nut travel by 
the constant. In fact, use of the in- 
strument could be simplified further 
by making a simple graph having a 
straight line and calibrated on one 
side in inches of nut travel and on 
the other ordinate in rpm values so 
that speeds could be read off directly 
without calculation. 

From experience of using this 
method of speed checking, the writer 
finds that the best procedure is to 
start the clock and the machine; 
when the clock hand reaches one of 
the quarter-minute marks, grasp the 
nut and hold it until 15 seconds have 
passed then release it. It is not feasi- 


ble to start the clock and the ma- 
chine with perfect synchronism. In 
the region of 500 rpm in the example 
quoted above, it would take about 
half a minute to use up the length of 
rod available. The longer time inter- 
val will yield greater accuracy, al- 
though results obtained in a quarter- 
minute interval are as accurate as 
any other method, apart from using 
an expensive revolution counter of 
correct design. 

For checking speeds in revolving 
shaft ends which have a center hole, 
a friction drive can be fitted as shown 
in Fig. 4. This actually is made from a 
piece of hard rubber stick eraser as 
used by draftsmen. The driver is 
fixed to the end of the screwed rod by 
drilling a tight hole in the end and 
forcing the two together with a 
screwing motion. Because of the small 
size of both the friction driver and 
the threaded rod itself, it is possible 
to take a revolution count on a shaft 
end which is enclosed by a guard 
as shown in Fig. 5,) without remov- 
ing the guard. A rubber driver similar 
to that shown in Fig. 4 can be attached 
to a short piece of rod which may be 
gripped in the chuck of the hand 
brace mentioned previously so that it 
‘an be used on revolving shaft ends 
having center holes therein. The 4:1 
speed reduction makes this suitable 
for medium speeds. 

The simple revolution counter 
described costs only a few cents and 
when used in combination with a 
wrist watch having a sweep second 
hand it constitutes a robust instru- 
ment that is easily carried in any 
maintenance man’s tool box. 


Repair for Worn 
Pump Rollers 


By JOSEPH D. MCCARTHY 


WHEN THE ORIGINAL rocker-arm 
rollers on our steam boiler feedwater 
pumps wore flat because they failed 
to rotate, we devised a repair that is 
still giving satisfactory service after 
two years of running. 

The worn rollers 


were removed 
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Ball bearing replaces worn pump roller 
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Betz Sales Engineer, a Very /mportant Chances are, a Betz Sales Engineer can be 


The 
Person? the most important visitor you may receive 


We think so. today. Let him tell you how Betz completely- 


integrated water conditioning service can help 


With his experience and full knowledge of ae i 
you with your problem that’s ‘different 


water conditioning, and with the facilities of the ae 

You'll be glad you did. 
entire Betz Organization to assist him, he is ready 
W. H. & L. D. BETZ, Gillingham & Worth 


Streets, Philadelphia 24, Pa. In Canada: BETZ 


Laboratories Limited, Montreal |. 


to step in and recommend ways and means to 
achieve more efficient, economical plant opera- 


tion through proper water conditioning. 


It's his job to work shoulder to shoulder 


with you and your operating level personnel 





. assist in setting up correct systems of 








control ... keep you fully abreast of the latest 














developments in Betz water conditioning tech- 





nique...and a host of other services, from 
“trouble-shooting” to being a real part of 


your team CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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continued from page 112 
from the pumps and machined down 
as shown in the illustration. We ob- 
tained sealed ball bearings that fit 
the “rosshead and pressed them on 
the machined rollers. The standard 
tolerance for this kind of fit is 0.0005 


in. per inch of diameter of the stud. 

If the crossheads are worn in spots 
from the old rollers, they should be 
dressed down smooth. After two 
years of operation, our pumps are 
still running smoothly and there is 
no sign of wear or unnecessary noise. 


Do You Have the Right Battery 
Maintenance Tools ? 


ANYONE USING storage batteries in 
an important application should be 
able to repair and perform routine 
maintenance on them. Before this 
can be done, however, appropriate 
tools and supplies must be obtained 
and kept on hand in the battery 
maintenance and repair shop. 

Most useful of all the battery tools 
is the hydrometer. Accurate hydrom- 
eters can be used to indicate the 
charge of each cell. Properly re- 
corded hydrometer readings, taken 
over the life of the battery, will tell 
the condition of individual cells and 
give a warning of sulphation and 
other deterioration in time for pre- 
ventive maintenance measures. 

Thermometers also are ‘ musts.” 


Hydrometer (specific gravity) read- 
ings must be corrected to reflect 
temperature changes from the stand- 
ard to which the hydrometer was set, 
hence the hydrometer can be no more 
accurate than the thermometer it is 
used with. Thermometers will also 
indicate undesirable temperature 
rises during charging. Malfunctions 
can frequently be detected by a 
voluntemeter and this, of course, 
is a vital piece of equipment. 

For long life, it is important to 
keep batteries clean. A well-equipped 
shop should, therefore, have wire 
brushes to remove corrosion and 
dirt from terminals, connectors and 
other parts. A sharp knife is useful 
for seraping accumulated incrusta- 














Summary of tools needed in a well-equipped battery shop: (1) L-shaped terminal 
button mold; (2) connector button mold; (3) lead insert mold; (4) post mold; (5) 
1 5-in. hydrometer; (6) hydrometer holder; (7) electrolyte level gage; (8) ther- 
mometer; (9) separator installing tool; (10) separator tool, 6-in. blade; (11) 
separator tool, 10-in. blade; (12) jar hold-down clips; (13) carbon burning outfit; 
(14) carbon for burner; (15) wire brush; (16) connector splicing mold; (17) 
cell puller; (18) compound knife; (19) connector drill; and (20) post trimmer 


tions from connections and case. 
Mineral grease or vaseline should be 
on hand to coat terminals and con- 
nections after cleaning, and a supply 
of soda should be available to neu- 
tralize spilled acid. 

Even in relatively small battery 
shops it is sometimes necessary to 
remove a damaged cell and replace 
it. For this job, a special drill (see 
item 19 in the illustration) is re- 
quired to remove the intercell con- 
nectors from the damaged cell. In 
some cases, a standard 15/16-in. 
drill can be used, drilling *<-in. into 
the post. On some batteries it is 
possible to use a metal saw to cut 
the connectors. 

After the connectors are drilled 
or sawed and removed, a warm 
putty knife is needed to cut the 
sealing compound between the dam- 
aged cell and adjacent cells. When 
the cell is free to be lifted out of 
the tray, two special cell pullers 
should be attached to the negative 
posts of the cell, a non-conducting 
block placed through the loops of 
the pullers, and the cell lifted out 
manually or with a hoist. The cell 
is replaced with the same tools. 


Lead-Burning Equipment 


Lead burning equipment is needed 
to restore the intercell connectors 
of repaired batteries, either an acety- 
Jene torch or carbon are burner being 
suitable. The technique ealls for 
special molds which are mounted 
in position and then filled by melting 
lead into the voids. The posts must 
be burned or melted to form an in- 
tegral part of the intercell connector. 
In cases where the intercell connector 
has been cut by sawing, a special 
splicing mold (item 16 in the illustra- 
tion) should be clamped in position 
to allow fusing of the two parts 
while retaining the connector shape. 

Sealing compound and equipment 
for heating and pouring should be 
part of the battery room equipment. 
This is used to reseal the replaced 
cell (new or old) in the battery. 


Auxiliary Equipment 


Even in the larger establishments 
where complete repairs to damaged 
batteries are carried out, very little 
additional equipment is needed. 
Holding-down clips help in removing 
an element from a cell. A_ special 
L-shaped tool with a lifting handle 
simplifiies the removal of a cover. 
A sturdy table with a non-metallic 
top helps in all battery repairs, and 
especially in the assembly of new 
separators. 

If water from the public system is 
not suitable for batteries (and little 
of it is), a:supply of distilled water 
must be on hand in containers con- 
venient for dispensing it. Finally, 
a supply of battery-grade sulfuric 
acid is advisable — especially when 
repaired cells must be refilled with 
electrolyte. Suitable mixing vessels 
and charts will prevent damage to 
batteries and personal injuries. 
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ABOUT MOTOR BEARING LUBRICATION 


FREE f THIS FULL-COLOR PROFUSELY ILLUSTRATED BOOKLET OF FACTS 
THAT HAVE A BEARING ON THE LIFE OF YOUR MOTORS 





Comparisons of methods for lubricating 
electric motors are interestingly depicted 
in this new booklet. It illustrates the 


three principal types of bearing systems 
WITH oo 


used in motors — cartridge, one-side 


FOR LONGES) 4 lubrication and Lubriflush 


with 
explanations of the functions of each 
For demonstrating the action of 
re-lubrication in the U. S. Lubriflush 
bearings, a transparent bearing 
housing is dramatically illustrated by 
a series Of natural color photos. Proof 
that any motor bearing breathes ai 
and therefore leads to contamination 
of the bearing is photographically 
demonstrated to indicate the necessity 
of lubrication every year or so 
Excerpts of statements by leading 
bearing manufacturers about the 
necessity of motor lubrication are 
presented. This informative 
educational booklet, edited by 
lubrication engineers, is full of star- 
tling facts you should know. Write 
today for a complimentary copy. 
Simply fill in the Coupon below. 


U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. * Milford, Conn 


U. S. ELECTRICAL MOTORS Inc. 

P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn 
[_] Lubriflush Booklet 41848 

Nome 


Company 


Address 
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State 
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Something New in POWER ENGINEERING 


Don't let this sectic 


THERE IS a good reason for the some- 
vhat unconventional appearance of this 
and the following pages; with this issue 
POWER ENGINEERING initiates a hand- 

ok section designed to fit into a stan- 
lard-sized 81, by 5!.4-inch, 3-ring loose- 
eaf binder. We believe and 
format will be the m useful the 
man in the plant and those in 
with him 

Frequent requests received in our offices 

material on various subjects, and 
vhich appeared in past issues, suggested 
the creation of this handbook t 
plify the collection and keeping of the 
how-to and theory 
neede d wher 


intormati 


alsor 


) 


cussions that are 


*h 
sucn 


each vear, 
to a ‘part ( 
uick and easy 
appearing 

clipped as 


date 


yn turn your head. Turn the book instead 


but which is 
Wish to 
practical 


not superficial, and we 
provide a reference book of 
information on maintenance 
and trouble-shooting. While this has 
been done in the past in these pages, 

specific fort has been made to 
rmation or to provide a 


Handbook Sections 
While the following list 
not necessarily 
icate the extent 


to be carrie 


irl 


categories 
complete, it sh 
future issues: 


What It 


and 


along this line 


O 


fold along this line — outside edges toward you 


O 


Their Maintenance 

18. Shops and Shopwork 
19. Rigging and Scaffolding 
20. Safety Devices and Practices 
21. Buildings and Building Maintenane 
22. Lighting 

Because of the limitations of space, 
it will not be possible to present some- 
thing in each of these categories each 
month; nor will material be presented 
the numerical sequence in the list 


Contributions 

Some of the material appearing in 
POWER ENGINEERING Handbook will 
be contributed by the readers, like your- 
self, who have found a better way of 
doing a job or identifying a trouble. 
Such contributors will be paid for their 
contributions. Other material will be 
the ideas picked up by your editors in 
their field trips. The will be 


care- 


fully simmered ywn until it makes 
sense even to the editors, and then 
offered for your use in training the men 
who will someday be responsible for the 
operation of your plant. 


Extra Copies 

f you plan to utilize the Handl 

for training purposes, you will probably 
want extra copies, or tear sheets, « 
these pages. If so, write to your editors 
and let us know how many. While they 
last, you are welcome to them. If the 
number of requests consistently exceeds 
our supply, we will take steps to make 
more available. 


Suggestions 

F nally , we would like vy suggestion 
on how to make this s f POWEE 
ENGINEERING most us¢ r the 


poses presented here 


pur 





Before the United States Navy considers a ship as 
ready to take her place with the fleet, she ts given a 
shakedown cruise. This cruise allows the Navy to 
check the ship from stem to stern and to make sure 
each working part is functioning properly. Exhaustive 
tests such as these assure the Navy that its ships can 
meet any emergency 

In our modern plant each Keystone Steam Gener 
ator is given a shakedown before it is consigned to 
your boiler room. The complete electrical circuit 
is checked to insure proper operation of a!l controls 
and the unit is then FACTORY FIRE TESTED 
with the specified fuel at the desired load conditions 
Ihus Erie City assures you of trouble free operation 
with your Keystone Steam Generator 


Erie City gives you a true package . . . boiler, 
Fach KEYSTONE Steam Generator is FACTORY 


FIRE TESTED with the fuel and burner to be used burner, controls, draft equipment all mounted, piped, 


wired .. . and FACTORY FIRE TESTED. Only 
basic ficld service connections are required to place 
your Keystone Steam Generator in operation. Every 
desirable advantage of modern power generation has 
been incorporated into the Keystone Steam Gener- 
ator. Bulletin SB-51 gives a full description of the 


Keystone’s many features. 


IT 
ERIE estat ERIE CITY IRON WORKS. S:. 22 


Pe wena 10 ™ 
_s STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 


UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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cut along this line 


Job-Tested Safety Devices 


(Above left) improved control of steam hoses, both 
in the off-on control and directional control, are 
the rewards of making this device. Handles made 
up of tubing or sheet can be clamped to the hose 
with bolted hose clamps. The rear handle includes 
@ trigger switch connected to a 6-volt reloy box, 
which in turn operates an air solenoid valve to 
activate an air-operated steam control valve. The 
steam is not trapped in the hose when shut off be 


RAILROAD CAR-HANDLING 


Left) Railrood cor wheel chocks cre often neces 
sory, but ore usually dangerous to set. This scissors 
type cor wheel chock lets the operctor work from 
the side while chocking the wheel ogoinst movemert 


cause the valve precedes the hose. The front hafdle 
is used to direct the steam flow. For prolonged 
use, leather gloves are recommended for operator 
(Above right) This assembly shows a simple but safe 
connection used on the hose at left. Stiff wire 
is doubled and twisted around the pipe nipple as 
tightly as possible, then drawn through its own 
loop and cinched over. The nipple should be thread- 
ed to help prevent blow-offs and subsequent burns 


AIDS... 


either way. The chocks ore made of steel wedges 
handles con be made of bor or pipe stock. (Above 


All types of cors can use flag holder of ripe with 


welded hooks for easy cttachment to hand-hold bor 


outside edges toward you 


fold along this line - 


O 


CORROSIVE LIQUID PROTECTION ... 








Orsat analyzer can be protected by this acrylic 
plastic shield, cut from sheet plastic and cemented 
with a chloroform solvent; top and front remove 


Rubber gloves can make your grip slip on an acid 
bottle, but this staimess steel holder (with han- 
dies top and side) is easily made to de-hazard job 


SPARK PREVENTER ... 


[ 


BARREL HANDLING... 








Scissor-type levers in this drum ond barrel sling 
give positive grip when lifted, but will not jom 
or freeze on the lood. Hook ot center of lever 
opens chain. Rubber hose increases friction grip 


Stotic wire mode of spring-coiled neoprene cov 
ered electrical cord connects to alligator clip for 
quick attachment to solvent or fuel can. When it is 
released, it snops bock out of woy and stoys put 
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SELF-CONTAINED PRESSURE, TEMPERATURE 
AND PUMP PRESSURE REGULATORS 


Leslie Self-Contained Regulators are spring loaded, 
internal pilot, piston or diaphragm operated with stellited 
seating surfaces, hardened stainless steel main valves and 
renewable wearing parts of heat treated stainless steel of 
grades best suited to the application. 

Regulators are used for any one or any combination of the 
following conditions: 

%& When quick response is necessary to handle sudden load 

changes 


aWr ya 
a 


LESLIE 
PRESSURE REDUCING VALVES 


Automatically maintain a constant 

reduced pressure of steam, air or 

gas. Single seated, tight closing 

Respond tan to load changes 
enatole 


s. Complete 


line Made in 


teel or cast 

“to 6”. Other 

for constant dif 

ire, unloading, and 

ote adjustment. Inlet pres 

25 psi to 1500 psi steam at 
? 


ce 950°F. Reduced pressures 2-600 psi 


Pressure Reducing Valve 


Gas 84 SEND FOR BULLETIN 5302 


LESLIE 
PUMP PRESSURE REGULATORS 


Accurately and automatically con 
trol discharge pressure from stean 
operated, reciprocating or turbine 
driven pumps. Single seated—posi- 
tive—responsive and accessible. No 
packed plungers or stuffing boxes 
Built for constant discharge pres 
sures of 8 psi to 2000 psi and excess 
pressure of 10-200 psi. For motor- 
driven pump discharge pressure 
recirculation 


SEND FOR BULLETIN 5306 rt 
Pump Governor 
Class CTHS-3 








% When available fluid pressure supplies sufficient differ- 
ential for self operation 

%& When positive dead end shutoff is required for short 
periods of time 

% When one-step pressure reductions are desired 

%& When service conditions require continuous flow for 
varying demand 

% When “instrument control” is required without aunil- 
lary operating force 

% When installation requires smallest physical dimensions 

% When operation from either a nearby or a remote con- 
trol station is desired. 


LESLIE 
TEMPERATURE REGULATORS 
Designed for a wide range of appli 


cation Vary 


oling water to heater or proce t 


the flow of steam or 


ily maintain constant 
Rugged 100° Fo ad 

e range thermostatic element 
1 and large flow direct 
direct and reverse acting 


Duomatic’’, two-element 





e and temperature) control 
| heaters, instan 

eaters, kettles, 

s heaters 

nachines, steam tables, 


rage heater irns, ete 


Temperature Regulator 


Class LTCO SEND FOR BULLETIN 5307 


LESLIE 
SELF-CLEANING STRAINERS 


Recommended to protect all regu- 
lating equipment from dirt and 
foreign matter. Cast iron, bronze 
cast steel, carbon moly, chrome 
moly, stainless and forged steels 
Strainers with screwed, flanged 
socket and butt welded connection 
sizes %&” to 10” inclusive. Primary 
service ratings to 2 AW) | Screens 
furnished in Monel and stainless 
steel with various perforations and 
meshes for liquid, gas, air, oil and 
steam services. For complete details 


on each type, ask for Bulletin 5308 


Self-Cleaning Strainer 


REGULATORS 


LESLIE CO.,301GRANT AVENUE - LYNDHURST, WN. J. 
IN QUALITY AND PERFORMANCE’ 


LESLI 


SINCE 1900 


*“*STILL FAR AHEAD 
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cut along this line 


More Job-Tested Safety Devices Where locking-type switches are 


not provided for plug-in equipment 
(including office equipment) this 
gadget locks over the plug to pre- 
vent someone from plugging it in 
O while it is being repaired. It is 


SAFETY-LOCK CONTROL BOARD Fics 


: 
s 


Ideas and 


ice 


ices and Pract 


LADDER-STEADY ... 


These stepladder supports provide 
safer steadying thon that given by 
a man standing on the ground since 
they meet the ladder near its top. 
Also, they support from both sides 
at the same time. Many man-hours 
can be saved without sacrificing 
safety by making these up of sucker 
rod (or pipe) and strap iron. Pads 
of rubber could be mounted on the 
feet if the ladders are to be used 
indoors. Spikes would help outdoors 


ee 


Safety Dev 


Name and number of mechanics is engraved on each safety lock, then lock is kept on board when not in 
use. Board tells when man is working without protection of safety lock and whether any are still out O 


> 
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v 
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STAR DRILL 
GUARD... 


Flying chips ond dust can be pre 
vented while stor-drilling concrete 


# this plumber's friend is called 


n. Two cellulose sponges can be 
Multiple lock-out device allows every man working Some valves ore difficult to lock in a closed pos dampened down and inserted cs 
on circuit to use his own lock. If another mon is tion. This gadget of chain and a tin can covers shown fo elimincte wet rag or hose 


through first, he con remove only his own podlock the entire volve ond is secured b 


Section 20 


y workers lock used for fire ond dust protection 





HALL 


Hall Laboratories, 


Volume 2 


Inc 


INDUSTRIAL 


WATER 


A Subsidiary of Hagan Corporation, Pittsburg! 


OCTOBER 1954 


Stops Scale in Seawater Evaporators 


HAGEVAP LP* has been in continuous use in the large modern 
distillation plant on the S.S. United States, maintaining scale-free 
evaporators and assuring production of the highest quality fresh 
water, throughout her two years as queen of the North Atlantic pas- 


senger service. 

These results on the S.S. United 
States confirm similar experience by 
States Lines on the S.S. 
America, where HAGEVAP LP was 
introduced in the spring of 1949. In 
the intervening five years, the four 
multiple-effect salt-water evapora- 
this liner have required 
almost no chemical or mechanical 
cleaning, while and 
currently producing at better than 


United 


tors on 


continuously 


rated capacity. 

The two new luxury 
liners of American Export Lines, the 
S.S. Independence and S.S. Con- 
stitution, entered the Mediterranean 
service in 1950 with HAGEVAP 
LLP specified initially as the evapora- 
tor feed treatment. After four years’ 
service, the huge seawater evapora- 
these vessels are still 


passenger 


tors on free 
of scale deposits. 

HAGEVAP LP feed treatment de- 
veloped by Hall Laboratories and 
applied in the marine field by Bull 
and Roberts, Inc., is now the ac- 
cepted standard for vacuum-type, 
single multiple-effect seawater 
evaporators, and in most cases 
specified by the owners or builders 
on new construction of passenger, 
cargo or tank vessels. In recent years, 
completely automatic feed treating 


or 


is 


HALL LABORATORIES, INC.—CON 


SULTANTS 


equipment has been perfected, com 
pleting the full development of what 
amounts to push-button control of 
the problem of scale accumulations 
in seawater evaporators. 


Wall Wrecker Whipped 


‘Three times in two years an east 
to 
domitory 


ern 
tear out a wall in a new 
building to replace 
densate return lines. 
had also stained ceilings 
work in other parts of the building, 
the 
heater 


Pennsylvania hospital had 


corroded 
Leaking lines 
and brick 


con 


and replacement of traps and 


unit coils was a constant 
expense. 

Hall field engineer R. B. C 
recommended treatment of the 
tem with a few ppm of Hagafilm,* 


which forms a thin film on the metal 


arey 


SYS 


condensate lines. 

In the three years since Hagafilm 
treatment was instituted, there 
been no further failure of the 
densate return system in any 
of the building. Maintenance 
replacement of traps and heater coils 
has ceased to be a problem. 


has 
con 
part 
and 


*Registered Trademark 
ON PROCUREMENT TREATMENT USE 
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Hall Engineer to be 
Guest Speaker 

R. K. Scott, 
cation Group at Hall 
will be a guest speaker at the X-Ray 
Diffraction School the General 
Electric Company to be held in 
Milwaukee from September 27 to 
October 1. Subjects to be discussed 
will include the application of X-ray 
diffraction and fluorescence to chem 


head of the Identifi- 
Laboratories, 


of 


istry, metallurgy, ceramics and other 
fields. 

Mr. Scott will describe the work 
done by his group at Hall Labora 
tories, where X-ray diffraction 
of the means used to tell what 


is 
one 
substances are present in all sorts of 
samples of solid material. More than 
a hundred different constituents have 
been identified from 
boilers and other equipment in sys 
water all 


in deposits 


tems using for sorts ol 


industrial operations 


Pamphlets Available 


A series of pamphlets and book 
lets pointing out the practical im 
portance of various phases of water 


conditioning has been published by 
Hall Laboratories. 
the pamphlets are now 
available on request. 

1. What is Hall Laboratories? 

2. Sources of Water 

3. Boiler Water 

1. Laying-up Equipment 


Four of 


Industrial WaterProblems 
Require Special Handling 


“ec 


stock answers’’ to 


For in 


There are no 
industrial water problems. 
wire or call Hall 
, Hagan Building, 


write, 
Laboratories, Inc 
Pittsburgh 30, Pa 


formation, 


Water is your industry’s most im 
portant raw material. Use it wisely. 


AND DISPOSAL OF INDUSTRIAL WATER 


12] 











<< We have pur- 
posely “magnified” the word RIC-WIL to help 
prove a point... neither YOU ...or your 
customer . . . will need a magnifying glass to 
measure satisfaction and results when the spec- 


ifications read . . . RIC-WIL. 


For the finest quality in Prefabricated Insulated 
Piping . . . whether underground or overhead 

consult a RIC-WIL Field Representative or 
write direct for Catalog No. 5401. 


Insulated piping systems of a Superior Engineered 


Quality... for underground or overhead. 


Send for Catalog No. $401 


prerasricateo INSULATED PIPING SYSTEMS 


rewil 


THE RIC-WIL COMPANY 
BARBERTON, OHIO 
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Fly Ash 


continued from page 81 





6. Preliminary compacting is done 
with rubber-tired rollers. 

7. Before final compaction, a mo- 
tor grader is used to make any 
necessary corrections in the grade. 


Fig. 3. Parking lot with mixed-in-place 
f.a.-lime base and 2-in. bituminous con- 
crete surface handles 1000 cars daily 
without cracking, erosion, break-down 


8. Final compacting to maximum 
density (95 per cent) is done with 
steel rollers. 

9. Approved surface treatment is 
applied any time after grading and 


| compaction, providing the surface is 
free of loose material. 


The Corson Co. has franchised 


| John Bright Associates, Inc., to act 


as consultants for aviation applica- 
tions of Poz-O-Pac. The Bright or- 
ganization worked with the Corps of 
Engineers and Westinghouse on the 
tests described here. Reputable con- 
tractors handling airport construc- 
tion are licensed by the company to 
install the compound. The licensing 
fee covers consultation with Corson 
chemists on the proper use and mix- 
ing of materials for each installation. 


Lightning Protection 





continued from page 97 


down-conductor and the other test 
lead of the testing device to the other 
guy down-conductor and taking read- 


| ings. These readings should be ap- 


proximately zero. 

Mechanical Inspection: A_ visual 
inspection will reveal whether the 
shielding conductor is less than 6 ft 
above the roof of the structure being 
protected — whether it contains any 
kinks, whether the air terminals are 
in good condition and mounted per- 
pendicular and the condition of the 
supporting masts. Many industrial 
plants are surrounded by metallic 
fences and as these can produce haz- 
ards from static electricity they 
should also be tested and inspected. 
The electrical test is shown in Fig. 4. 
In view of the fact that a continuity 
test of a complete fence is usually im- 
practicable, only a resistance test 
as shown in Fig. 4 will be considered 
at this time. 

A resistance test should be con- 


POWER ENGINEERING 





ducted at each gate, with gate or 
gates open, by connecting one lead 
of the testing device to the free end 
of the gate at point B, the other lead 
to the test ground, and taking a read- 
ing. This reading shows the resistance 
of the free or swinging end of the 
gate and fence attached to it. The 
same test can be made at point C, 
A test between B and C will show 
the actual difference in ohms between 
the two swinging gates. If the resist- 
ance found at B and C is not the same 
in each case, a difference of potential 
can exist at times between the two 
gates. If a difference in resistance 
does not exist between B and C the 
fencing on the opposite sides of the 
gates should be bonded together by 
means of an underground conductor. 

A resistance test made at point D 
will show the ground resistance of 
that section of the fence and by con- 
ducting these tests at other sections 
a suitable check on the grounding 
system of the fence will be obtained. 

Unless a high resistance condition 
needs to be corrected, the mechan- 
ical inspection of a fence is usually 
not warranted, due to long distances 
covered by most fences. Defects in 
fences are supposedly detected by 
routine fence inspection. 


Smoke Stacks 

Figure 5 shows the method of pro- 
cedure. Continuity of down-conduc- 
tors of the stack can be ascertained 
as follows: Remove disconnecting 
clamp A, connect testing device to 
test ground and point X of down- 
conductor, then take readings of 
testing device. If the resistance is 
more than 10 ohms, remove discon- 
necting clamp B, remove test clamp 
from point X, and connect at point 
Z. If the resistance found is approx- 
imately 10 ohms the continuity of 
the two down-conductors is unsatis- 
factory and should be repaired. The 
resistance ground A can be checked 
by placing test clamp at point Y, 
and the resistance of ground A can 
be read on the testing device. 

Mechanical Inspection of 
consists of observing the condition 
and number of air terminals, and 
whether terminals are broken, lean- 
ing or bent. These observations can 
be made from the ground by means of 
field glasses if necessary. The stack 
as well as the down-conductors 
should also be inspected in the same 
manner for possible damage or need 
of repair. 


stack 


Steel Tanks 

Electrical tests: Figure 6 shows 
the method of procedure. One lead 
from the testing device is firmly at- 
tached to one leg of the steel tower 
supporting the tank, or to the down- 
conductor of the protection system, 
the other lead from the testing device 
is connected to the test ground, and 
readings are taken. 

If the resistance is more than 10 
ohms, reconnect one lead from the 
testing device to another grounded 
point of the tank, and if the resistance 


AT LOWER 
COST WITH 


FAMOUS DUO-STEP LEVERAGE 1S NOW AVAILABLE FOR THE 
FIRST TIME ON THESE SMALLER SIZED STEAM TRAPS. 
GET HIGHEST DRAINAGE CAPACITY AT LOWEST COST. 


CLARK 
60-D TRAP 


CLARK 
70-D TRAP 


€ 


| 


i 
OuO-sTEP 
1] STEAM TRAPS 


OPEN BUCKET 
STEAM TRAPS 


a 


FLOAT 
TRAPS 


PRESSURE 
REGULATORS f° 


Duo-Step is the revolutionary double fulcrum 
principle that affords maximum leverage to 
crack” the valve from the orifice seat, teamed 
with “Follow-through” power that opens the 
orifice completely. This double action actually 
gives you double the drainage capacity of 
ordinary steam traps 


MODEL 60-D traps are of cast semi-steel construc 
tion, designed for pressures up to 200 P.S.1 
and temperatures to 400°F. Duo-Step levers 
and brackets of stainless steel construction 
Seats and discs are of Clark-loy. 4%)” or 44 
horizontal inlet and outlet connections with 
V4” test outlet and drain plug. Vertical inlet 
can be furnished in 4” or 44” size 

MODEL 70-D traps are of cast semi-steel con 
struction, designed for pressures up to 200 
P.S.1. and temperatures to 400°F. All work 
ing parts of stainless steel construction. Seats 
and discs are of Clark-loy. Horizontal inlet and 
outlet connections located at bottom of trap 
body for close-to-the-floor installations. 


MODEL 70-TD for pressures to 150 P.S.1. and 
temperatures to 375° F. is available WITH BUILT 
IN THERMAL BY-PASS at additional cost 


FOR COMPLETE INFORMATION CONTACT YOUR CLARK 
REPRESENTATIVE OR WRITE FOR NEW 
DUO-STEP BROCHURE 


HOME OF DUO-STEP AGE 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 


For more data circle 560 on Post Card 





Representatives in th 


” 


Pottstown Metal Products Division, Pottstown, Pa 
m Built Carbon Steel & Alloy Products 


Demineralizers ° 


CORPORATI 


Migher purity water from 


Cochrame DEMINERALIZERS 


bor make 


Demineralizers 


up or process, Cochrane 
deliver a continuous supply 
of demineralized, silica-free water 
at remarkably low cost, 

Cochrane offers demineralizer designs 
to meet the most stringent requirements 
)-bed, 3-bed, 4-bed or compact mixed bed 
units manually or automatically controlled 
bE ifluent produced is of a higher electrolyte 
purity than most distilled waters yet 
normally costs many times less 

Cochrane engineers and manufactures 
every type of ion exchange and precipita- 
tion type water conditioning equipment 
which assures you of unbiased 
recommendations for equipment best suited 
to your requirements. Its complete 
service provides singte responsibility for 
engineering, fabrication and continued 
satisfactory Operation, 

For further details on Cochran 


/ for Pub. 5800 Mixed bed unit designed for auto- 


write 
matic operation. Delivers an efflu 


Demineralizers, 


ent with less electrolyte than is 
possible through any other method. 


pron 7 


Send me a copy of Publication No. 5800 Handbook 


ON 


OCHRANE CORPORATION 
Cochrane I Pre tae St., Phila. 32, Pa 
i 


noda 


ba 


Reactors 


on Demineralizatic 
1N. 17th Street Philadelphia 32, Pa sil aah ceaaaaacaae 


ty principal cittes in U.S.; T 
Menito Cit Mer F 


cas enerzvela mn 6jvan 


Loar ¥ P fe 
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n 
4 

Fier 

Ad 

Se aS a ST a a a ST See 


Hot Zeolite Softeners . Dealkalizers 


C-B Systems 


Hot Process Softeners . 


Continuous Blow-Off . Specialties 


Deaerators . 
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is the same as that found at the pre- 
vious test location, then the cause 
of the high resistance is in the system 
ground. Tests should also be con- 
ducted from C to test ground as 
well as from C, to B or A. The latter 
test will indicate the electrical con- 
tinuity of the framework supporting 
the tank. 

Mechanical Inspection: The point 
where the ground conductor is fas- 
tened to the tank framework as well 
as all other cable connections and ‘or 
bonds should be inspected for corro- 
sion, loose and or broken connections 
and bonds. 


Wood Tanks 

Electrical test: (Fig. 6). One lead 
from the testing device is firmly at- 
tached to the air terminal and the 
other lead to point D. A reading is 
then taken. If the electrical con- 
tinuity is satisfactory the reading 
should be practically zero. If a higher 
reading is obtained, a mechanical! 
inspection should be made as out 
lined above. The ground resistance 
test is made by firmly attaching one 
lead from the testing device to a 
point D and the other lead to a test 
ground. 

On installations where a_ grid- 
grounding system is employed, tests 
of protective systems on the various 
structures should be conducted as 
outlined above. If the resistances 
found for each structure are not more 
than 10 ohms, the system is consid- 
ered satisfactory. The electrical con- 
tinuity of a grid system cannot be 
accurately tested unless the system 
is equipped with available junction 
boxes where conductor groups can 
be sectionalized. If the grid system 
can be sectionalized, electrical con- 
tinuity tests from junction to junc- 
tion can be conducted as a regular 
continuity test according to the out- 
line above. 


Soil Treatment 

In general, the resistance and elec- 
trical continuity of all grounded 
doors, sash, ete. in structures 
equipped with a lightning protection 
system should be tested by clamping 
one end of a test lead to a door, 
sash, etc. and connecting the other 
lead to a system ground. The resist- 
ance should then be read in ohms 
on the testing device. If resistances 
are high, mechanical inspections 
should be made and the defects 
remedied. 

Where the resistance of a system 
ground is found to be above the max- 
imum requirement of 10 ohms. this 
resistance can be reduced by artifi- 
cial treatment of the soil. Where poor 
soil conditions have to be dealt with, 
the installation of multiple electrodes 
or a counterpoise may prove too 
expensive. Reducing the resistance 
of any class of soil can be accom- 
plished by dissolving in the earth 





moisture some substance which is 
highly conductive in its own water 
solution. The most suitable sub- 
stances are Sodium Chloride (NaCl) 
Calcium Chloride (CaCl,) Copper 
Sulphate (CvSO,) and magnesium 
sulphate (MgSo,). The disadvan- 
tage of promoting corrosion of the 
ground electrode is not bad enough 
to offset their advantage in reducing 
soil resistivity. Common salt (NaCl) 
is used very often, and is less expen- 
sive than other materials, so that it 
may be used liberally. This is some- 
what substantiated by the service- 
ability of iron water pipes even when 
embedded in salt marshes. 

The benefits of salt are not always 
permanent, due to natural diffusion 
of salt throughout the soil, and re- 
newal may be necessary from time 
to time. This action is more pro- 
nounced in soil of a coarse or loose 
texture. In soil of close texture, such 
as clay or loam, the salt is retained 
for years, while in gravelly soil a 
renewal of salt treatment may be 
necessary every year. 

The application of salt to a driven 
ground should consist of excavating 
a circular trench approximately 15 
in. wide, 18 in. deep and 48 in. in 
diam around the ground after it has 
been driven, and placing in the trench 
50 to 75 lbs of cattle salt or fine rock 
salt and covering with earth. Such 
a method of artificial treatment will 
generally effect a 50 to 90 per cent 
reduction in the resistance of a driven 
ground. 


Power Plant Painting 
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A large brush on a large surface 
saves paint as well as time, in 
greater uniformity of film thickness, 
but in fewer dips and with less waste 
in greater brushing effort. Larger 
the area and the greater the speed 
desired, the wider the brush. 

3. The same brush should not be 
used with different categories or 
groups of paints. Brushes used with 
hardening oils and cleaned with tur- 
pentine should not then be dipped 
into lacquer or synthetic enamel 
paints. It is quite possible that in- 
compatibility and adulteration may 
result in spoiled work. 

Varnish brushes should be kept 
isolated from pigment paint brushes, 
otherwise discoloration or “‘seeding’”’ 
of the varnish may ensue. Cleaning 
liquids recommended for brushes used 
with different groups of paint are as 
follows: 


Brushes Used With Should Be Cleaned In 


Mineral spirits, 
turpentine 


Group | paints, air hard- 
ening oils, linseed, 
tung, etc. 

Group II paints; lacquers Alcohols, 

acetates 

Aromatics, 

ketones, specials 


Group Ill paints; syn 
thetics; plastics 


When in doubt, ask the paint 


| The Oly Valve that can 


be tested for Operation 
Without Dismantling L 


Continual service on one 
7 of the nation’s leading 


railroads since 1915. 


Continual service since 
—~-—-—1909 in Packing Industry 


Power Plant. 


Continual service since 
Pe 
1914 in Power Plant in 


Paper Industry. 


GOLDEN-ANDERSON 


Triple acting non-return VALVE 


NO * 
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ve ( j ecially vomp y 

1242 RIDGE AVENUE, PITTSBURGH 33, " 
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NUFACTURERS 
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Surge Relief Valves for 
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Non-Retur ducing Valves * 


Float Valves + Press 
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Demineralization and 
Nilica Removal 


CATEXER® ANEXER® PLANTS 


provide the low silic a, low solids boiler feed makeup 
water so essential to the operation of high pressure boiler 


and turbine operation in the plants listed below. 


Good Lquipment 
is Kun by the Company 
Ut KCOD 


PUBLIC SERVICE CO, OF NORTHERN ILI 
Waukegan, Il. (3 bed — 250 g.p.m.) 


WISCONSIN POWER AND LIGHT CO 
Sheboygan, Wis. (2 bed — 60 g.p.m.) 


WESTERN ELECTRIC CO 
Hawthorne Sta., Chicago, Ill. (2 bed — 200 g.p.m.) 


INTERSTATE POWER CO 
Dubuque, lowa (2 bed — 30 g.p.m.) 


INTERNATIONAL PAPER CO 
Natchez, Miss. (2 bed — 900 g.p.m.) 


INTERNATIONAL PAPER CO 
Panama City, Fla. (2 bed — 1200 g.p.m.) 


CALIFORNIA ELECTRIC CO 
High Grove, Calif. (2 bed — 40 g.p.m. ) 


NATIONAL PETROCHEMICALS CORP. 
Ficklin, Ill. (2 bed — 400 g.p.m.) 


WISCONSIN POWER AND LIGHT CO. 
North Beloit, Wis. (2 bed & mixed bed — 40 g.p.m.) 


for useful information 


on sodium, hydrogen or anion exchangers... 
write for INFILCO Bulletin 1960-PE 


INFILCO INC. 7 ucson, Arizona 





Plants in Chicago and Joliet, Illinois 


Field offices in 33 principal cities 
in the U.S., Canada and Mexico 
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producers, who, through labels, liter- 
ature or direct inquiry, will advise 
on proper brush cleaners. 

4. Brushes stored in cans between 
jobs should not rest on their bristles 
on the bottoms of the cans. Holes 
should be bored in the handles and a 
wire or rod run through the holes 
supporting the brushes suspended 
freely in their proper solutions. The 
solution should not entirely cover 
the brush ferrule. Brushes should not 
be stored in water. 

5. Brushes containing paint should 
not be left standing in air for any 
length of time. Not only do they 
harden, but they collect dust and 
impurities that are particularly bad 
for the finish coat smoothness ex- 
pected, especially for light colors. 
Brushes should not be dipped into 
paints over one-half of their bristle 
length. The brush heels should be 
kept clean of paint accumulations. 
Handles should be kept dry and 
clean. It helps to soak a new paint 
brush in linseed oil before using in 
exterior paints. Don’t clean brushes 
used with lacquers and synthetics 
near fire or open flame. 

Brushes can be an expensive item 
in maintenance work where the square 
footage covered per year is relatively 
small and idle periods are many and 
long. Good care of brushes is the 
mark of a good painter. They should 
be cleaned immediately after each 
job, combed and wrapped in paper, 
using the proper thinner as outlined 
above. They should not be dried too 
rapidly, as on a steam radiator. 

In order to get best results with 
brushes the viscosity of the paint 
should be kept constant throughout 
a job. 





John Phillips Badenhausen 


JOHN PHILLIPS BADENHAUSEN, in- 
ternationally known steam boiler de- 
signer, died recently in Bryn Mawr 
Hospital. He was 79. 

Mr. Badenhausen was the founder 
of Badenhausen Boiler Co., of Corn 
well Heights, a firm he later sold to 
Riley Stoker Co. After the sale, he 
became associated ‘vith Day and 
Zimmermann, Inc., consulting engi- 
neers. Later he returned to private 
practice and retired about five years 
ago. 

He was a graduate of Stevens In- 
stitute of Technology and received 
his degree of master of mechanical 
engineering at Cornell University. 
He was a life member of the American 
Society of Mechanical Engineers. 





new or existing boilers 











(continuous cleaning) 
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Popular because the reciprocating grate continuously 
discharges the ash, for easy removal through doors in 
the front at floor level or by conveyor. 














May be applied to new or existing boilers of all types 
with low construction expense. 





Smokeless operation assured through wide load range. 


Detroit RotoStoker Type C-C efficiently burns Bitumi- 
nous Coals and Lignite without special preparation. 


ca call Get full information on the Detroit RotoStoker Type C-C 
“i iy zane ee } . . » Write for Bulletin 800. No obligation. 


| 
Lg 


Detroit RotoStoker Type C-C with Babcock & Wilcox 
Boiler—35,000 Ibs. per hr. 


Detroit RotoStoker Type C-C with Union Boiler— 
46,000 Ibs. per hr. 


Detroit RotoStoker Type C-C with Springfield Boiler 
— 50,000 Ibs. per hr. 


Detroit RotoStoker Type C-C with Wickes Boiler— 
40,000 Ibs. per hr. 





/ Detroit ) DETROIT STOKER COMPANY 


% Om é 
\ or. / GENERAL MOTORS BLDG., DETROIT 2, MICH. © Works at Monroe, Mich. ¢ District Offices in Principal Cities 
e Ayre 

~*~ en PA é 


: , | No. 809 


: aa aeiatlics. 
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1953 Report on Oil and Gas Engine 
Power Costs. 52 r re 814 b 
paper binding ished 
Society of Mechani yW 
39th Street, “N \ 
$2.50 (20 per 

Here is the 
eries Of report on 
basis by the ASMI 
and gas power co ts, of wi 
chairman. This report 
and previous yeal ind 
report It contain operaul 
137 plants 

Report covers primaril 
tionary generating plants and gi 
tabulation on production « 
costs, and engine detail 
formation. It 1s of the hig 
signers and operators of o1 
for it gives the costs on 
engines that it permits com 


and oper ition 


~ « *® 


Engineering Electronics by Geor, 
pe lland Wilfred M. Hesselber 


I 


S08 pages, 6'4 x gl, 


BALDWIN-HILL by the McGraw-Hill Book 
West 42nd St.. New York 


Price $7.50. 


tronics for electrical engineeru 
\s such, it 1s suttable for tho 
pecialize in communicatior 


nisms, ¢ lectronu sor power | 
The first four chay ters pro 


Elementary in nature, theoret 
practi il applications, thi xt 
0) signed for use in a be ginning cou! 


@ Plastic insulation—easily troweled on large or small 


irregular surfaces. for a bret study of the ph 


, : : tubes not covered in th 
@ Effective up to 1800° F.... Reclaimable to temperature 


7 rh ysics courses They also CTVe 
of 1200° F. . 
the study of circuits until the 


By) Low heat loss because of high temperature resisting gained some knowledge of AC 
mineral wool base. where. Chapter 5 presents a 


@ Coverage, 50 sq. ft. 1 in. thick per 100 Ibs.... Low description of the circuits an 


. certain very common electron 
cost Maintenance insulation. 


ilso acquaints the student witl 
itu 


mon electronic nomencl 


have found that this fills a very re 


cd e ol F : a to provide a background for 
rt cof 
a WI t is : Coun, “p~ “ot ™ have not picked it up in thei 
0 . 4 STénog 


Following this ts a chapter on 


N e ko 
Cc Oo M P A N Y ce a ten ; portant in vacuum tube circuit 
210 BREUNIG AVE. TRENTON, N. J. - ~~ ace lowed by detailed studi 
00 P 


Kalamazoo, Mich. + Huntington, Ind. + Temple, Tex. fiers, audio fre quency, and tut 
umplifiers, feedback amy 
and modulation and detect: 


devices. The remainder of the book ce 


8-H conduction through gases 
MONO-KOVER 
gaseous rectifiers, photo 
state electronics and reacta 
In numerous cases in which 
development ts attempted the 
endeavored to provide first a 


explanation for the behavior 
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Mr. Jo 


vth of thi 
the book gr 


Most of the book l 


teed-back cor le ly ze ' @ You'll be just as comfortable in your factory, 
While this book 1 warehouse, or office building this winter as you would 
lege stud be in Florida, if you will follow this simple suggestion. 
Put fast-venting Heat-Kwik Super-Silvertop Steam Traps 
on every unit heater. Super-Silvertop Heat-Kwiks bring 
unit heaters up to maximum heat output in 2% 
minutes—save hundreds of dollars by letting you turn 
on steam as much as a half hour later every morning 
Man-sized Super-Silvertop inverted bucket raps succeed 
ok Ss when thermostatic or orifice type traps fail because thes 
alone discharge high temperature condensate, and operate at 
ee sa aeaia ow pressure differentials, Use them on unit heaters to keep 
America, is portrayed in thi your plant warm, reduce unit heater corrosion, and to 
l-length biography by his daugh ave on fuel bills. See your jobber today! 
t toinvent practical methods 
ind apparatus for welding and riveting by 


ind to make po ible the hoto 


I Pp! ; 
1 film on which today titty : 


istry 1s based, proof pesggeceed | 


prool 


tl book 


Heating-Ventilating-Air Conditioning Guide 
1954. Vol. 32. 1616 pages, size 914 by 6 u 
cloth binding. Published a 
(American Society of Heatus 
rs, 62 Worth St., 
Price $10.00 per « 
ol — = 
reference book 
! 


identia immer all ne l Wy - , ~ 


° heae.. 


thods of obt 


~——SUER-SILVERTOP 3 


y Calvi THE V. D. ANDERSON COMPANY 


Subsidiary Chesapeake Industries 


the pace saved has | n used for 
| material and improvement 
‘ ak? 
grouping of the chapter 1977 West 96th Street + Cleveland 2, Ohio 
Gentlemen: Please send me the following 
36-page book "Solving Steam Trap Problems” 


retain 


Name___. fitle 
Company 


litratiol md 


1 Ventila poy Address 
section of Garage Ventilation wa City State 
larged and improved. Data on individual Saree earl 





a a ee 


ee ease ny seRnnceR-en GaN te SOD een aED ate a ae lip ae aa 
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Choose WESTERN 


for Chemical Treatment of Water, Steam and Fuel 


for treatment of water, steam or fuel is proved in use, tech- 


nically formulated for each individual problem. 


- Steam Gory fol, == Protection 


(FROM CORROSION) 
CORAVOL circulating throughout your steam system protects 
it from corrosive attack; cleans out rust deposits; increases 
heating and operating efficiency; reduces maintenance and 
labor costs. CORAVOL is the original amine process devel- 
oped by Western Chemical Company. ~_ 


WESTERN BOILER FEED WATER TREATMENT 


Special formulas for each individual boiler water and 
operating condition to eliminate scale, corrosion and 
foaming. 


4 [3] COOLING WATER TREATMENT AND ALGAECIDE 


Prevents scale deposit, corrosion, and algae growth in 
every type of cooling and condenser water <vstem. 


[4] BRINE AND SWEET WATER TREATMENT 


Prevents corrosion and protects tanks and equipment 
in refrigerating brine and sweet water systems. 


[5] WESTO HOT WATER TREATMENT 


Stops corrosion and scaling in hot water supply tanks 
and lines, maintaining service without impairing pota- 


bility. 


(6] WESTERN LIGHTNING TREATMENT 
Disintegrates and removes scale quickly from 
jackets, cylinder heads, condensers, compressors, 

pumps. 


water 
lines, 


coils, 


[7] WESTERN ALUMINA NO. 45 
Provides efficient coagulation in raw water ice manufacture, 
lime and soda softeners, water supply clarification. 








[8] WESTERN SOOT REMOVER 


Removes and prevents soot deposits in combustion 
areas, thus increasing fuel economy and boiler capacity. 


[9] WESTERN FUEL OIL SLUDGE DISPERSANT 
Eliminates sludge and moisture in fuel oil, effecting clean 
tanks, lines, and burners, and improved combustion. 











MAIL THIS COUPON TODAY 
Western Chemical Company 
717 Washington Street 
Kansas City 5, Missouri 


Send me full information about products checked. 


HAO wAAoOwWAD 


Chemical Treatment 
for Water 
Steam and Fuel 


WESTERN 
CHEMICAL 
COMPANY 


717 Washington Street 


Kansas City 5, Missouri 





Firm 





Address 





City Zone State 
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continued from page 129 


| 
| car exhaust pipe sizes for repair shops and 


bibliographical references on garage ventila 
tion were ack led 
Chapter 24 


tions, descriptions, 


Illustra 
and in 
the 


Panel 


nomenc lature, 


Heating 


stallation revised on 
basis of recent ¢ xperience with panel systems 

Chapter 31 Air This 
chapter was rewritten and enlarged by the 
Technical Ad\ Aur Dis 
tribution in consideration of the all 
flow the A.S.H.V.F 
Laboratory and cooperating institutions. The 
references and bibliography were revised to 


a list of the most significant artic les and 


Suggestions were 
Distribution 


sory Committee on 
recent 


research at Research 


give 
readily accessible papers, particularly those 


to be found in ASHVE 
Chapter 39 Automat The 


chapter was enlarged, largely rewritten, and 


publications. 
Control: 


rearranged to bring it up to date with recent 
progress. Several types of control not previ 
\ new 
on coordination of controls was added. 
Chapter 42 — Electric Heating: New ma 


terial was added describing types and tea 


ously shown were included section 


tures ol various systems, including panel 


systems. 
Chapter Summer Air 


This is a new chapter describ 


50 Residential 
( onditioning: 
ing current prac tice in this rapidly deve lop 
application of air conditioning. 

\ 24-page comprehensive subject index of 
the Technical Data Section follows the Table 
of Contents. A Catalog Data Section show 


ing products of 319 well-known manufac 


ing 


turers is included, together with a detailed 


index for rapid reference to any equipment 


x « * 
Direct Current Circuits by Farle M. More 
cock 388 pages, 614 x 914 1in.; 
cloth. Published by the McGraw-Hill Book 
Company, Inc., 330 West 42nd St., New 
York, N. Y. 1953. Price $5.00. 

Here 1s a second edition of 
book in electricity, including theory, prac 
tical examples and excellent questions and 
problems, prepared for use in technical 
institutes, junior colleges, industrial courses 


2nd edition; 


new a first 


| and home study. Non-rigorous from a mathe 


work has been 


oriented. It is 


matical standpoint, this 


class-tested and industry 
assumed that the student has a thorough 
understanding of high school, elementary, 
and intermediate algebra and plain geom 
etry. 

The book begins with the electron con 
cepts of matter and deals with units; resist 
ance combination, magietism and electro 
magnetism, measurement of current poten 
power and energy, con 


network 


tial and resistance, 


ductors and insulators, batteries, 


circuits, magnetic circuits, inductance and 


capacitance. 


The content material is basic for both 


communication and power courses, as well 
as for other electrical application courses 
which may follow. Examples with complete 
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olutions followed by problem ol a 
nature are inserted at frequent intervals 
throughout the text 

The author its head of the Electrical De 
partment at the Rochester Institute of 
Fechnology 


~x~ « & 


Servomechanisms and Regulating System 
Design. Volume |. by Harold Chestnut and 
Robert W. Mayer. Ist edition; 505 pages 
614 x 914 1n.; cloth. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York, N. Y. Price $7.75 

This book ts intended tor the training and 
design of application engineers in the princi 
ples of feedback control. The material in the 
book had its origin in the experience of th 
iuthors and other General Electric Compan 
engineers in designing contro! systems and 
regulators for the Armed Services and for 
industry 

It is idapted to the need ol engineers and 
engineering students who have not had 
previous training or experience in the field 


Secause the 


ot closed loop control systems 
lution of linear differential equations dur 
ing both transient and steady state operauio 
is important to an understanding of control 
system px rlormance, this subje ct is pres nted 
briefly from the operational and LaPlace 
transformation points of view. Circuit theors 
ind system stability are also presented be 
cause of their importance as background ma 
terial. The book includes numerous problems 
illustrating and extending the text material 

foth of the authors are associated with 
the Aeronautics and Ordnance System 
Divisions of the General Electric ¢ ompan\ 
This book 1s one of a series written by Gen 
eral Electric authors for the advancement of 


engineering prac tice 


~ *& * 


Problems of Power Transmission at Voltages 
Above 225 KV by Francois Cahen; 63 pages 
634 x 10 1n.; paper bound. Published by the 
sritish Electrical and Allied Manufacturing 
Association, 36 Kingsway, London WC 2 
Price 5 shillings (70¢ 

Phas little paper bound book 1s the sub 
stance of a series of lectures on the special 
problems associated with extra-high voltage 
techniques which were delivered by Profes 
sor Cahen to the University of London sev 
eral years avo 

In this booklet, Professor Cahen first 
explains why transmission voltages have 
ilwavs tended to rise, ind then goes on to 
consider the factors which govern the choice 
of new voltage levels. He next surveys the 
principal problems which confront system 
engineers when extra-high voltages are em 
ployed and comments on the layout and 
operation of systems operating at such volt 
ages. This 1s followed by a detailed analysis 
of the important problem of power losses 
due to corona; the influence of conductor 
diameter, surface condition, and weather 
on corona are studied on both single and 


three phase lines. The advantages of using a 
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Here’s Bigelow’s new, ‘‘one-piece” 
answer to a wide range of steam prob- 
lems. This water-tube “packaged” 
boiler includes burner, forced-draft 
fan, feed water regulator, soot blower, 
valves, refractory, insulation, controls 
and accessory equipment. It is shipped 
complete—ready to operate as soon as 
service connections are made. 











Ad vantages 

Cuts Installation Costs and Time ... Requires 
Small Space ... Portable ... Simple To Oper- 
ate... Fast Steaming With Safety, Efficiency 
and Economy...Low Maintenance... 
Handles Quick Load Changes Easily and Eff- 
ciently ... Wide Range Of Service... Burns 
Oil or Gas. 


Available in standard sizes for capacities 
ranging from 8,000 to 30,000 lbs. of steam 
Type H boiler in process of per br. Write for complete catalog. 
shop assembly. 


THE BIGELOW COMPANY + NEW HAVEN 3, CONN. 


O 
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FLOW SIGHTS 


Bowser Flow Sights let you “see all”—enable you to keep a 
watchful eye on your liquid handling operation. It pays to know 
just what's going through your lines. Available in either single 
or double window, gravity or pressure models, Bowser Flow 
Sights are made in various metals for a variety of liquids. 


mae 


FIG. 811 
+ 


FIG. 54A 


This Bowser Flow Sight is 
recommended for use on 
gravity lines where the flow 
is vertically downward. 


FIG. 816 


BOWSER, 
1351 CREIGHTON AVE., FORT WAYNE 2. INDIANA 


FIG. 811 


This vane-type Bow- 
ser Indicator is 
spring-actuated, 
thus providing an 
indication of the 
quantity flowing in 
the line. 


me 


FIG. 54A 


FIG. 816 


The Figure 816 Bowser Teleflo 
Indicator is equipped to oper- 
ate a gong or to stop pump 
motor if liquid flow stops. 


Consult with the Bowser 


engineer nearest you. 


INC. 





Regional Offices @ Ationte @ Chicago @ 


Dallas @ Konses City @ New York @ San Francisco @ Washington, D. C. @ Hamilton, Ontario 
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continued from page 131 


iigle large-diameter conductor, or multiple 
conductors, are considered theoretically and 
then compared with the results of practica 
tests carried out in various countries. Ther 
is also a section on radio interferen 
Finally, Professor Cahen studic the eflect 
ol over volt iges ind sur both to interna 
ind external cause ind 

theori 


concernin protector 


olu tlatior 


x * * 


Electronic Circuitry for Instruments and 
Equipment, by Milton H. Aronson; First 
edition; 310 page ,3', by Sin 
Published by Instrument 
. 921 Ridge A Pittsburgh | 
Penna. 1953. Price 


" 
In non mathematical 


cloth bind 


Publishin 


( Om pan 
$4.00 
itable lo 


technician ind engines suthor 
' " 
presents electrical 


ince, ¢ pact mce, 


resonance anc 
ibe ind {’.l 
ited, followed 
ition ind oscillation cir ut 


trometer t ibe thode followers, chy pel 


clampers, }« iker modulators, dl 
I ich H ‘ OVE 


oughly Especially note rthy is the chapt 


imiters, 


modulators ete red thor 


on solid tate amplihers wi esents th 


operation ot mag 

istor amplifict he book cont 
than 450 multiple choice hom 
juestion items so that it may be considers 


isa text and home study course for any bod 
| 
electronic cll 


nication, T\ 


ho wishes eit 


The Cyclotron, by W. B. Martin. Fourt! 
Edition, 118 pages, 414 by 7 in. cloth bind 
ing. Published by John Wiley & Sons, Inc 
440 Fourth Ave., New York, N. ¥ 1954 
Price $2.00 

The tourth edition of this excellent litt 
book is even more interesting because of th 
reat development in the design and con 


truction of party le accelerator 


first edition in 1940 
Alter Protes 


the first large cyclotron, the 37 


or Lawrence 
1939, he reported that while there were 
liifficuities, he felt that there were no 
casons Why a 120-in cyclotron could not be 
built capable of accelerating helium tons to 
100, or possibly 200-million volts! This pre 

diction indicated Lawrence’s confidence tn 
the principle he had discovered but even he 
could not have foreseen, at that time, the 
present three-billion volt Cosmotron now 
In Operation at Brookhaven, much less the 
25-billion accelerator which the AEC is no 

planning 


iccelerator 


In view of these tupendous 


this littl olume on the clotron, whicl 





View of inside of pipe, showing root bead. Note the highly u 


With today's operating conditions already approaching 
the limits of ay ailable power piping materials, the neces- 
sity for expert fabricating techniques cannot be over- 
And it here that the K-Weld?* 
Kellogg's unique welding method, bas already played 
an important part 

bor example, K-Weld was used throughout— both in 
for the welding of austenitic 
S00 


stressed Is process, 


the shop and in the field 
stainless steam piping for service at 1100 Ik oand 
psig on two 115.000 Kw Kearny Station of 
Prrblic bleetric of New 
It is also being employed in the eritical piping for 
similar unit at the Companys Burlington Station. 
Main advantage of this new welding process lies in 
the fact that it assures complete penetration vweithout back- 
ing rings. Vheir elimination precludes the possibility of 
erack propagation at the we ld root which would produce 
ultimate failure as a result of sey ere operating conditions. 
An additional the the 
possibility of the backing ring breaking off and damag 


units im 


Service and Gas Co Jersey. 


Is elimination. of 


advantage 


OTHER F 


Vessels... Fractionating Columns . 
Bends and Headers 


HIGH 


TEMPERATURE 





niform, crack-free surface obtained through use of K-Weld method. 


ing equipment. Furthermore the lack of a ring materi- 
ally reduces turbulence in pipes. 

The K-Weld process ce veloped in Kellogg's W eld- 
ing and Welding Practices Group entails the use of 
inert-gas are welding of the first pass with inert-gas 
under controlled pressure on the inside of the piping. It 
permits an average welder qualified for inert-gas are 
welding to obtain excellent results either in the field on 
in the shop. The K-Weld technique may be used on all 
power piping materials 

Fundamental development work leading to advances 
in the art Gf fabrication is an important part of Kel- 
stock Many station de- 
signers and utility also say 
reason Why they time and again specify Kellogg when 


love's basi in trade, power 


COLL Anes its one basic 


eritieal power piping ts the order, 


New Power Piping Booklet Published... Send for descriptive 
literature about Kellogg's extensive facilities for assur- 
inv the highest quality workmanship A section of the 


hooklet is devoted to de tailed conv erage of the K-Weld 


pereon Cas 


Vacuum 
Process Piping 


ABRICATED PRODUCTS include: Pressure Vessels 
Drums and Shells Heat Exchangers 
Forged and Welded Fittings 


‘ t 


FABRICATED PRODUCTS DIVISION 


cia 


onale OD Elett 


eri 
e clectricided “a 


argentina) 


preleersicite © 


France) 


M. W. KELLOGG 











BIDDLE Vustrumeut Hews 


Vew 
VEGCCER 
INSULATION 
PESTERS 
5 000 and 
10.000 VOLTS 
of Me ger line ' 
lesters. Featur 
tor-«drivet and 
One model with 
00 000 mevohmes at 5.000 flanual 21-J de 
fel ti i range ip te 


HW) O00 meoeohn + 1LOL000 It y 


sanded to LOO pages 
rt 
education for the practical man 


ew 
INSTRUCTION 
MANUAL for 
VEGCER 
INSLE LATION 
PESTERS 
(Fifth Edition) 


veurly BOLOOO f the previous copies have 


been distributed to 
educators throughout the U.S. Now ex 


electrical men and 


the new Instruction 
es 14 chapters to a 


! ble for electri i] equipment, 


Bull Neu 
66 BIDDLE 
CORONA 
PESTING 
EQUIPMENT 


Deseribe 


equencee ol ene 


bli New 
BIDDLE 
gO MOTOR 
and PHASE 
ROTATION 
all PESTER 


{ 


Describe instrument for determining 
directs of rotation of electric motors 
before they are connected to the line 


Iso to determine pha ‘ rotation of 


ved power crreutits 


New 
BIDDLE 
DIELECTRIE 
PEST SEI 


140 KN for measuring 
dec curre voltage up to WO KV 
when appl the snsulation of such 
equipment nerator transformers, deseribe detes 


bushing 


ecqquipime nt 


ocating transmitter 


Vew 
BIDDLE 
IMPULSE CABLE 
FAULT 
LOCATING 
LOULIPMENT 


ssoribe three models of cable fault 


now ay iilabl Also 


Lf ind iccessory 


YOU MAY HAVE ONE OR ALL WITHOUT CHARGE 


JAMES G. BIDDLE CO. 


e ELECTRICAL TESTING INSTRUMENTS 1316 ARCH STREET 
*SPEED MBASURING INSTRUMENTS PHILADELPHIA 7, PA. 
, 


* LABORATORY & SCIENTIFIC EQUIPMENT 


Please mail me Bulletin 21-20 Manual 21-J 


Verme 
Job 


Company 


{dire SS 


Bulletin 66 


Bulletin 80 Bulletin 22 Bulletin 65 


. 
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continaed from page 132 


cyclotron 1s long out of date, but only in 
that sense. When it first made its ippearance 
in 1940, it was entitled, The Cyclotron, and 
ich it essaved an historical account of 

the development of the first large-scale 
clotron, the 37-in unit at Berkeley. This 
in instrument was the one which was to 
cemonstrate that cvclotron were hot 
rely temperamental pieces of equipment 
md that thes could be run rehably ina 
continuous! for the purpose ol etlecting 
nuclear transtormation This monograph 
is an historical account written primarily 
ibout the 37-in cyclotron itsell, can thu 
not be outdated. Another chapter has been 
idded, however, by way of an epilogue 
But the purpose of this epilogue is not to 
record all subsequent developments in cvclo 
tron techniques. Its purpose is merely to 
round out the account of this monograph 
ind to indicate, briefly how the hopes 
CN] ressed by Lawrence in 1940 have come 


to be realized 


~x~ *«* * 


Symposium on Diesel Locomotive Engine 
Maintenance, by Various iuthors: 146 pages 
illustrated; size 6 x 9 in.; paper binding 
Published by American Locomotive Co 
Schenectady 5, N. Y. Price $3.00 (tree to 
clected engineet for information on hov 
to obtain COPY Writ American Locomotive 
Co., Public Relations Department on vour 
company letterhead 

This booklet pre nts most of the paper 

id at the third annual syinposium) spon 
ored by the American Locomotive Com 
}) y, May hi-3Z, 1953 at Schenectad 
N.Y. Both the preceding symposiums con 
} 


centrated on application of the spectograph 


hn conypunction vith di scl locomotive engine 
Mamtenance Accordingly it the 1953 
‘le meeting was devoted 


! 
ession, Only ing 


to bringing the member up to date on the 
late st development in thi held 

Although the discussion was primarily by 
ind for railroad men, it contains a great deal 
of information that should be valuable to the 
designers and operators of stationary diesel 
is well 


xe * 


Proceedings of a Conference on the Utiliza- 
tion of Scientific and Professional Man- 
power; 19 pages, siz Qh, by 6 1n., cloth 
binding. Published by Columbia University 
Press, 2960 Broadway, 'New York 27, N. ¥ 
1954. Price $3.50 

In A Policy for Scientific and Protessional 
Manpower, published in the spring of 1953, 
the National Manpower Council pointed out 
that America’s limited resources of highly 
trained personnel are not being utilized as 
effectively as they could be. To contribute 
to a better understanding of manpower utili 
zation problems and practices and of ways 
to secure a more effective use of scientific and 


professional personnel, the Council brought 
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BaW 
TYPE FM BOILER 


SAVES $1000 A MONTH 


for 


Ami RICAN-LAFRANCE 


LOAMITI 


; f— 
{> Ze, (FRALAAOD 





a i - > ra ee 
> —_ —--- 


aw... 


One of the world’s largest manufac- 
turers of fire-fighting equipment has 
reduced its fuel and operating costs 
at the rate of $12,000 per year by 
installing a B&W Integral-Furnace, 
Type FM, and making other related 
plant improvements. It is estimated 
that in 6 years this B&W steam gen- 
erator will pay for itself. 


high-pressure steam system, 


Tied in with the plant’s existing 
it will 


produce 8,000 lb of steam per hour 
in heavy-load periods and will oper- 
ate alone to furnish power for low- 
load periods. The biggest single saving 


Y 


COST-SAVING FEATURES of the B& 


Saves Erection Time and Cost . 
Meets Wide Range of Service «+ 
Handles Quick Load Changes > 
Fast Steaming . 
Low Maintenance . 


effected by this installation is fuel. 
Formerly a large portion of the fuel 
burned during the summer, averaging 
about 50 tons per week, was used for 
banking and actually served no useful 
purpose. The automatic oil or gas- 
firing feature of the FM Boiler elimi- 
nates banking. Further, the unit’s com- 
pact design and completely automatic 
features, including the flame-failure 
detection device, releases operating 
and maintenance personnel for other 
duties. 


The completely shop assembled, 
FM Boiler is virtually on the line 


W Ty FM Bo 


Easy Accessibility 

Suitable for Outdoor Service 
Burns Oil and/or Gas 

Saves Fuel 

Saves Space 

® Safe, Automatic Operation 
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upon arrival—needing only hooking 
up of service connections before it 
goes to work. This widely-used B&W 
unit is suitable for a wide range of 
industrial, commercial, institutional, 
and other classifications. It is avail- 
able in standard sizes for loads rang- 
ing to 36000 Ib of steam per hour, at 
pressures to 235 psi. It is available for 
higher pressures. FM units in service, 
and on order represent a steam out- 
put of over 9,000,000 Ib per hour and 
considerable savings in fuel and oper- 
ating costs that are well worth serious 
consideration. 


sascocK @& 
«<WiLcox 


| BOILER 


| 
| DIVISION & gg 





Completely fabricated flattened expanded metal Instrof 


now not only offers a full system for supporting instrument 


tubing but a system (as shown in this photograph) for spans 


up to 32 feet. 


This is just one of the recent Instrof developments which are 


described in a new 12 page, 2 color catalog. Be sure to 


write for it today. 


INSTROF 


INCORPORATED 


4923 PENTRIDGE ST. 
PHILADELPHIA 43, PA. 
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ther 66 experts trom al 

United States for a five-day conferenc 
Columbia University in October 1953. 

Engineering, medicine, and teaching ar 
the three prole sional field upon which th 
Conference centered its attention. Thes« 
fields, earlier studied in detail by the Cou 
cil, are marked by distinctive, 1f not unique 
utilization problem The etlective 
the per onnel in each of them ts 
mnportance to the nation’s well be ing 

The summary of the Conference finding 
by Dr. Eli Ginzberg, Director of Researcl 
for the Council, is particularly valuable, for 
it develops six major approaches for solving 
problem of more etlective n 


tion 
~ *& * 


American Standard: Letter Symbols for 
Acoustics. The American Society of Me 
chanical Engineers, as Administrative Spot 
sor for Sectional Committee Y1O on Letter 
Symbols, announces the publication of th 
above standard. ¢ opics ma obtain 
through the ASME Order Department 
West 39th St., New York 18, N.Y. at 

per copy. 

This standard has been pre pared by Sub 
committee No. 15 on Letter Symbols fo 
Acoustics of Sectional Committee Y10 or 
Letter Symbols, for which the America 
Society of Mechanical Engineers is_ th 
sponsor under the procedure of the Ameri 
can Standards Association 

The committee was formed and the worl 
on Letter Symbols for Acoust 
August 31, 1949. The first list of mbol 
prepared by the committe is con pl ted 
on September 4, 1950. Sine 


ist has been reviewed ane 


tarted © 


/ 
tained from representatnve 
Vhis lat 


pleted on December 30, 1952, 


urd organization 


to the Sectional Com: 
approval 

Following approval 
mittee and sponsor we pr 
ASA tor appro 
tion as American Standard 


on December 1, 1953 


ented to the 


~ *« *® 


Simplified Mechanics and Strength of Ma 
terials by Harry Parker. Ist edition 
pages, 5'4 x 8 in.; cloth. Publi hed b 
Wiley & Sons 440 Fourth A 
York, N. ¥ 
This is an elementary t1 
tor those who have had limit 
The best books on the subject of me 
i strength of materials make u of physi 
ul ind trigonometry. Such books ar 
many ambitious men. Conse 


ntly, this book has been prepared 


qi 
the student who has not obtained a practi 


ippreciation ¢ sor vwdvanced math 


emat \ work wledge of alge 





efresher course 

important ol the basi 
tral design. One of th 
eatures of this book 1s a 


“ 
ition of numerous 1! 


ustrative 
Insofar a possibl the examy les 
to prol lems encountered in pr ic Lice 
ire followed by problems 

d by tl tudent 
ner of structural members must 


nd tabl of allowable 


stresses, 
ections and other tables giving 
lata. Such tables are included 
books are not desired 
the author, 1s Professor of 
nstruction I School 


1 
ivania 


History of American Industrial Science 
| Robert Hall. First Edition 
cloth. Published by 
St., New 


book is to 

public iware ol the 
ied improvement of our 

tem along the lines of greater 


ind into new 


nt The aim 1s to 


ch most people 
iterial tn it has been 


corporations 


Defense and the 
socia ind politu il 
tern World. Pro 

a professor of American 
He has 


( olle y 
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five million dollars. It is estimated 
the plant as a whole will cost around 
50 million dollars. 

As indicated in earlier announce- 
ments this particular nuclear power 
plant will incorporate the so-called 
pressurized-water reactor, developed 
originally for the power plant of the 
U.S.S. Nantilus, the world’s first 
atomic submarine, by Westinghouse. 
While the operating costs of this 


co 


As an extra assurance of 
immediate satisfactory operation, 
each Peabody PK-54 is thoroughly 
fire tested and adjusted at our 
Factory before shipment. 


fully automatic, Fully approved, the PK-54 is 
or semi-automatic the most compact and complete 
burner in the industry with forced- 

draft fan, combustion and all 

safety controls built into the unit. 

Firing gas, oil or both, 

automatically or semi-automatically, 

for boilers up to 42,000 Ibs. 

of steam per hour, the PK-54 

represents a notable advance in 

combustion engineering. For complete 

details write for Bulletin 430 


PEABODY ENGINEERING CORPORATION 


$80 FIFTH AVENUE, NEW YORK 36, N. Y. 
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DUAL CONTROL means ECONOMY 


with NATIONAL AIROIL Universal Registers 
AND TYPE “‘S-A-L” OIL BURNERS 


.. and economy means that you get better performance 
with NATIONAL AIROIL Universal Registers be- 
cause they have a dual feature for controlling air 
volume independent of turbulence. Air vanes can be 
instantly reversed to change direction of turbulence 
while air volume is separately regulated by a refractory 
faced disk control. Both adjustments can be made 
while the Type “S-A-L” Oil Burner is firing. 

Another “dual advantage” of NATIONAL AIROIL 

Universal Registers is that they are equipped for dual 
fuel firing of gas and oil. 

Universal Registers with Type “S-A-L” Burners are 
available in three (3) sizes .. . capacities up to 60,000 
lbs. of steam produced per burner per hour. Write for 
Bulletin 51. 


NATIONAL A/ROIL BURNER INSTALLATION 
BRITISH AMERICAN O/L COMPANY 


NATIONAL AIROIL BURNER CO., INC. 


1259 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
For more data circle 575 on Post Card 
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continued from page 137 


type of reactor probably will be 
higher than those attainable with 
some of the more recently developed 
reactor designs, this type will present 
fewer problems in design and con- 
struction and, therefore, can be 
placed in operation in shorter time. 
And, in this particular instance, this 
is very important, because this proj- 
ect has considerable international po- 
litical significance. At the present 
time we are dependent upon foreign 
countries for much of the uranium 


| ore used in the United States. Since 
some of these countries are compara- 


tively poor in conventional fuel 
sources, they have been urging us to 
develop technologies which may en- 
able them to build nuclear power 


| plants of their own. At the same 


time Russia has been putting forth 
considerable propaganda concerning 
their activity in nuclear power plant 
development. It has become neces- 
sary, therefore, for the United States 
to demonstrate to the world that we 
are actually engaged in building 
commercial nuclear power plants and 
that is why, last fall, the U.S. Atomic 
Energy Commission decided to pro- 
ceed with the construction of this 
plant. Subsequently, the project was 


| awarded to the Duquesne Light Co. 


and Westinghouse Electric Corpora- 
tion. Westinghouse had _ previously 
built the submarine thermal reactors 
for both the Nautilus and its land- 


| based prototype at the AEC Idaho 


Reactor Testing Station. Westing- 
house was assigned the responsibility 


| for the development and design of the 


PWR (pressurized water reactor) in 
July 1, 1953, over a year ago, and 
work has been under way since that 
date at the AEC’s Bettis plant near 
Pittsburgh, which is the headquarters 
of the Westinghouse Atomic Power 
Division, 

A general view of the arrangement 
of the plant to be built at Shipping- 
port is shown in the accompanying 


| sketch. Heat developed in the reactor 
| core will be removed by a pressurized 
| water system operating at about 2000 


psi and at a temperature of 525 F. 


| At this pressure, this water will 


not boil. From the core, this hot 
water will be circulated through four 


| heat exchangers constituting the 


steam generators The steam pro- 
duced in these heat exchangers will 
be delivered to a conventional turbine 
generator unit of at least 60,000 kw 
capacity. The uranium fuel used will 
be slightly enriched uranium, making 
it possible to use ordinary water as 
the moderator and coolant. 

Although this first central station 
type reactor is not expected to be 
economically competitive with con- 
ventional coal-burning plants, its 
designers have kept their eyes on costs 
in recognition that the goal ulti- 
mately is to produce economical 
atomic power. 








Florida Power & Light Company's ultra-modern 
Cutler Plant is an outstanding example of beauty 
and efficiency in engineering. The inset shows 
one of the four giant turbines which are lubri 
cated with Gulfcrest Oil. 


Setting the pace for Florida’s phenomenal eco- 
nomic growth is the Florida Power & Light Com- 
pany which serves 452 thousand customers in the 
Sunshine State. Included in its current $332 mil- 
lion expansion program is the giant new Cutler 
Plant—largest in the state. 

The four huge generators (whose capacities 
total 160,000 kilowatts) and auxiliary equipment 
in the Cutler Plant are lubricated with Gulfcrest 
—the world’s finest turbine oil. 

Gulfcrest Oil was not chosen at random for this 


important job. It has a background of superior 
performance in other Florida Power & Light 
Company plants, as well as in scores of other 
prominent utilities in Gulf’s marketing territory. 

In many installations Gulfcrest has been in 


service over 15 years without any significant 


change in its original characteristics, and with 
neutralization numbers always remarkably low. 

You'll be joining an impressive group of satis- 
fied users when you fill your turbine system with 
this outstanding oil. 

Your nearest Gulf office has a Gulf Sales Engi- 
neer always available to recommend the proper 
grade of Gulfcrest Oil for your turbine. Call him 
today, or write to the Gulf Oil Corporation, 1822 
Gulf Building, Pittsburgh 30, Pa. 
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At New Aurora 


Steam Electric Station... 


The four Allis-Chalmers pumps at the Aurora Steam Elec- 
tric Station — installed two to a power unit — are 6x6 
9 stage, rated 475,000 Ibs/hr, 1035 gpm at a total dis 
charge pressure of 1585 psig. Water temperature is 300 F 


Minnesota Power & Light Installs 
4 of these Highly Reliable Pumps 


HE NEW 88,000-KW AURORA STEAM ELECTRIC 

PLANT at Aurora, Minn., is a model of mod- 
ern design and efficiency. Equipment was care- 
fully chosen for its ability to provide extra 
dependable, low-cost operation. 

On this basis Minnesota Power & Light Co. 
— working with its consulting engineers, 
EBASCO SERVICES INCORPORATED — 
bought four Allis-Chalmers barrel-type boiler 
feed pumps. 


WHAT ARE YOUR PUMP NEEDS? 
Whether you require boiler feed, condensate, 
circulating or other power plant pumps — a 


careful study will reveal why more and more 
utilities are specifying Allis-Chalmers. Check 
the design features, the operating advantages, 
the provisions that make a pump easier to 
maintain, or service. You, too, will find it pays 
to standardize on Allis-Chalmers Power Plant 
Pumps. 


ONE SOURCE FOR THE ENTIRE UNIT 
Allis-Chalmers can supply the complete unit 
of pump, motor and control — all of coordin- 
ated design and manufacture. And you get 
one responsibility, one reliable guarantee of 
satisfaction covering the whole unit. A-4407 


For detailed information, call your A-C district Office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. Ask for bulletin 08B7899. 


ALLIS-CHALMERS 
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Standard catalogs listed monthly to 
help you maintain a reference library 


BOILERS, GENERATORS 
201 Assembled Boiler — Six- 
mew Se G-76 no yl de- 
scri ustrates company’s 
FM water-tube in -furnace bee 
send in hundand Sas ews aia iey 
Sings eben no 

costs are stressed. Capaci dimen- 
dans of the boilers are given, The Baboook 
& Wilcox Co, 
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tion on boilers i 
and 15 to 250 psi. ver-Brooks Co. 


204 Water-Tube Package Boilers 
— This bulletin describes and illustrates 


company’s Type H water tube 
unite. ica de pee oh the teller ae lone, 
Also included are dimension drawings and 
ities, sizes and weights for 
sizes from 8000 to 30,000 Ib 
of steam per hour. The Bigelow Co. 


205 Automatic Boilers — This bul- 
letin describes 17 sizes of Powermaster 


R398 
i338 
28888 
b8ass 
2888 


Fé ee ce MBscdececescesecece 


peckoae automatic boilers from 15 
through 500 hp for steam process, steam 
po ote mor nade gy Come 
van as pass design, 

draft and automatic controls. Describes 
firing equipment for light and heavy oils, 
gas; shows various fuel firing arrange- 
ments. Orr & Sembower, Inc. 
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it’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the post card at right. 
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206 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates en- 
j ing differences of component a 
tures. shows how these componen 
are constructed, assembled and tested. 
Another section gives data, and dimen- 
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burner u t tor gu 


il or combination firing and sized to 
ipacities to 42,000 Ib of steam per hour 


Separate sections of this Oost 


are devoted to photos and discussion otf 
special features of the hurne ure I 
specifications, parts list, wiring and piping " } 
diagrams, explanation of operating — sé 
quence, and performance dat \ ‘ PR 
to qualified power « ers, please state 

ecring wp 


our job tith 


etin. Peabody lingt 


COAL, ASH HANDLING ROTOJET TUBE CLEANER 


216 Economic Coal Storage How 


tractors establish srate orderly coal han 


dling is told in this S-pp booklet. Stresses 

flexibility, low operating costs. Also shows : 

how tractors speed storage reclamation . 

ind how t tractor-seraper ombinatior 1 
offers plus benefits. Hlustrated with action 

photos pictures several mode Pract 


[iy Allis-Clhalmers Mig Co 


217 Spreader Stoker Sixteen-pp 
Bulletin SOO) describes manulacturet 

Type C-C RotoStoker, a relative small P 

teovaluuie'scce cc PR@WONTS COST eiays 

ing and ash discharge advantages of larger 

units, without need of a basement for ash 

removal. | x plains this and other opera 

tional advant wes ol the stoker, which 
idapted to modern steam boilers with out 

put capacities of ibout 5000 to 75,000 Ib of 
eam per hour, Detroit Stoker Co 


218 Fly Ash Collectio - The sur : , ; ai 
r econ ‘oop fly ; It is a tribute to the durability of 


essful and economical separation « 


~¥ “: rm as ree Asap ROTOJET Tube Cleaners that so many of 
é »p iuiog ' » Xplains neces lor " n ‘ 
ollection equipment and gives physical them outlive the equipment for which 


ern og <r wl bs ee ; they were bought. Why wait until your 
pany s crone eq nent AS LO p if e 
tube cleaners wear beyond repair when 


ple of operation, pertormance ind ad 
ee ee ee ( . an inexpensive adjustment or parts re- 
placement can put them into first class 


intages of the Multiclone cyclonic tub 


with the Cottrell electrostatic precipitator ea: * 9 
Western Precipitation Corp condition again? 


219 Spreader Stoker Selection e 
Fourteen-pp Form F-520e-AL0M is) in ‘iy Do T is Now — 


tended to he Ip those choosing b spre wder 


a if ee cae ie int y if ro a oon on Examine your motors, hose, and 


idered. American Engineering Co Ty couplings, and check your stock of heads 
220 Automatic Coal Scale — Six and brushes. Let our trained mechanics 
teen-pp Bulletin 0352 describes an auto make any necessary adjustments. Do it 
ar yy er ncngpther Page dewgletiched now, and they'll be ready when you need 


ed to boilers, enabling a power engineer 2 ," 

to maintain 4 const int cheek on boiler dl . them. 
efhierene Book gives construction and 

operating details on the belt feeder 

hopper, scale housing operating ley 

ec 


eine Photoand ineinovne ios Qe Prompt Service and Delivery 


tures. Richardson Seale ¢ 


FUEL OILS, LUBRICANTS YOUR BEST BET IS 


221 Diesels, Their Fuels and Lu 

bricants — This 46-pp book gives practi 

eal information on diesel engines, covering 

their history and economics as well as de 

sign characteristics and operating princi 

ples. Classification of diesels according to 

speed is covered. A chart shows relation of P 
engine performance to fuel properties 


Sinclair Refining Co 


222 Turbine Oil Conditioning 
Bulletin 832-P, 12 pp, offers a detailed 


‘ planation of the reasons tor turbine o1 
conditioning, the way In w hich company s ELLIOTT COMPANY- ROTO DIVISION 
dry type conditioning equipment nullifies 


meals neg pg aS ponte « ae 147 Sussex Ave, Newark 1, .N. J. 


of oil. Bowser. Ine 
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RES) SOP RAY 7 223 Petroleum Pitch This 
trated article on petroleum pitch 
boiler fuel stresses its low cost. other ad 
vantages. Explains combustion of pitch 
discusses unloading method, burning, stor 
ize, fuel oi] treatment, also precautions in 
handling hot pitch. Kor Corp 


HEAT EXCHANGE 224 Cooperative Technical Con- 
sultation Service — This informative 24 


pp booklet presents company’s peniodi 
consultation service aimed at the most 
efficient use of petroleum products. Covers 
services available in the solution of lubri 
cation problems, metal working operations 
processing, fuel oils, dust control. Gulf Oil 
( orp., Gulf Re fining Co 


225 Turbine Lubrication he 


_—_ problems of turbine lubrication are 


discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service; dis 
cusses inhibited and uninhibited oils, com 
pany’s process for reducing sludge forma 
tion within lubrication system. [lustrated 
with diagrams of typical installations 
By Laval ™ parator Co 


Be sure you bave ee os 


compressor maintenance is contained in 


this 40-pp book. Subjects treated inelude 
compressed air, compressors and related 
equipment, lubricating systems, compres 


sor oils and applications, lubrication re 


— ~ quirements, operating hints, oil require 

y ~ ! | Ah ' qu 

~~ J ments, storage and care of compressor oils 
X ilso safety precautions Cities Services 


Petrol ui [ive 


227 Compressor Lubrication Prob- 
lems — Vo! 10), No. 1 of Lubrication pro- 
vides a 14 pp article on problems 4880 
ciated with compressor lubrication. Re 
views compressor types, function of the 
lubricant and importance of adequate 
installation Au COMPpressor ¢ xplosions ind 
receiver fires are discussed, as are con 
densation and compressor cooling, bearing 
lubrication, selection of lubrications. Spe 
chal proble ms ol air, gas, refrigerator, and 
other compressors are treated. Includes 
lists of factors which control dependable 
compressor Operation those which ma 








react against efficienes The Texas Co 


PUMPS, PUMPING 
229 Boiler Feed Pump — A barre! 


type boiler feed pump for high pressure 

Whether you heat or cool water ing and dependable service, highly high temperature service and designed to 

go on the line quickly without preliminary 

for make-up, process or any other accurate and backed by over 40 years warm-up is the subject of 12-pp Bulletin 
. . . 1525. Fully illustrated text explains auto 

use, you will need Wallace & Tier- of successful application experience, matic operation of hydraulic thrust bal 


, ° ° ance . ater this p le Laval 
nan Chlorination to help combat Wallace & Tiernan Chlorination can Steam ‘Tucbine hag ma pump. De Level 


slime problems introduced by water- help you increase the efficiency of 
P y Py : y | 230 Controlled Volume Pumps — 
borne bacteria or air-borne bacteria. your plant and cut operating costs. Motor-driven controlled volume pumps 
. , : ‘ are fully described in 40-pp Bulletin 553 
With slime control equipment For further information write our Provides information on design and con 
: oes struction of the yumps, and includes 
designed for any need, built for last- Industrial Division. E | capacity-pressure Boner medi Bg types 
| of capacity adjustments, standard and spe 
cial designs and packaged systems \ 
chart shows typical applications in six 
major industries, and another chart, in full 


WALLACE & TIERNAN Shle for use with some 170 industrial fuids. 


Milton Roy Co 
25 MAIN ST., BELLEVILLE 9, N. J. ; 
231 Gear Pumps Besides present 


ing all of company’s standard gear pumps 


CHLORINATORS * CHEMICAL FEEDERS * SCREENING EQUIPMENT ¢ MAGNETIC SEPARATORS 24-pp Bulletin 17-A describes briefly some 
sy ( tal ty ye S enginecre d lor unusual re- 


* PRECISION PRESSURE INSTRUMENTS © CATHODIC PROTECTION © FINE CHEMICALS quirements. Discusses design, construction 
cD-39 ind operation of the pumps; tells how 
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VALVES, TRAPS, PIPING AND 
ACCESSORIES 
232 Check Valves — Twenty-; 


iliog 50 presents company s line ol 


) 
f 
lise cheek valy made in tron, bronze 


iting 


ind steel for working pressures to 3000 
explains operating principles of tilting 
j 


dusc construction, aiscusses ¢ losing vithout 


slam, reduced loss of head, other advan 


tages. Includes construction details, size a 4 ye 
a4 iE ; ean 
233 Valve Chart — korm 194, 24-pp Ttman aacnive ; 


i valve comparison Chart, listing valve 
figure numbers of lo major manulacturers 
ind the OLC equivalent valve figure nuim 
ber Compare variety of valves in lerrous 
ind non-ferrous materials, describes 


ilve lines. The Ohio Injeetor Co 


hither 


234 Blow-Off Valves — Twenty-pp 
Catalog 12-D1 features a redesigned line of 
ow-off valves with flanged or welding 
ends and bolted bonnets for 300, 400-600 
{HM 1500 Ib sp classes ilso welded bonnet " ; - o 
models with welding ends for 1500) and t a h b f f F 
25000 Tb sp classes Includes a discussion on oool m y ave een ine or annie, 
“what ou should know about blow-off 
ilves,”” and gives tips on selection, oper 


or installation of blow-off valves and 


secninan hives" byt it has no business here! 


235 Lubricated Plug Valves — hi 
vised Catalog PV-2 12 pp presents steel 
ind semiu-stee! ilves designed to offer 
juick shut-off of erosive or corrosive 
fluids. [explains advantages “of the lubri 
cated tapered plug design of these valves 
ind pictures single gland, screwed gland 


ind bolted gland types. Also shows a 
sories. The William Powell Co 


236 To Get at Those Valves Phis 
ittle folder desecritn i sprocket rim with 
‘hain guide The rim adjusts to fit all 


valve wheels, Babbitt Ste um Specialty Co 


237 Butterfly-Valves — Construr 


tion details, engineering and application You can’t weigh coal 
data on butterfl \ ilve ure provided in in any scale until you 
three illustrated bulletins. Might-pp Bulle ; : 
tin 857 covers those of standard heavy get it through the inlet. 
luty construction; Bulletin 558, 8 pp Richardson engineers 
_— oe aoe ~< —— have concluded that the 
oni ati > if beh oer r-iitiet ’ er 
fly valves. W. S. Rockwell Co only sure way to keep wet, fine 
coal flowing—without shakers or 

238 Biow-Off Valves—bulletin . . 
3-426, 20 pp, on blow-off valves for boiler vibrators—is to make that inlet BIG ENOUGH. 
pressures up to 400 lb wsp, contains in So they opened up the “wasp waist” to a full 24” x 24”, and 
mn eoeael pg oomaagene pene pe ht around it they built the best coal scale it was possible to 
Information on arwi sentiess and do - > ° 
ble-tightenine blow-off valves. Gives full develop from fifty years’ experience, the Richardson H-39. 
ordering data. Yarnall-Waring Co If you're interested in maximum coal scale efficiency at 
239 For Precise Control — Fifty-p wholly reasonable cost, specify a 24” x 24” minimum, and 
Catalog 17 covers manufacturer’s line of know that your coal will flow. That is the starting point from 
disc valves and accessories, providing full which the H-39 is soundly engineered in every feature, every 
election and ordering data, materials of , A ‘ eile 
onstruction. class. Describes maatal and detail. It’s built as a coal scale should be, from the inside out, 
utomatie controls for these valves which with a full 4 square feet of inlet. Get all the details, mechanical 


it s rote ire vailable i iV etal . . . 
oe ; - .' gear . hod Mir ~ specifications, and drawings in Bulletin 0352. 
which can be ce: or welde« umum 


pressure drop quick closure simpiieit ; 
ind other advantages are discussed. R. 8 RICHARDSON SCALE COMPANY 
Valve Div., S. Morgan Smith Co 
Clifton, New Jersey 
240 Steam Valve Calculator — A Atlanta * Boston ¢ Buffalo * Chicago 
ide-chart calculator that quickly esti Detroit * Houston * Memphis * Minneapolis 
ites pressure drop ind indicates proper New York * Omaha * Philadelphia © Pitts- 


ms ve needed for a is sae burgh * San Francisco * Wichita * Montreal 
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because it doesn't leak 


~ 


oe 


7 


This True Ball Joint Makes the Difference 


Yes, Dart Unions are the choice of boss pipers, master mechanics, 
foremen and superintendents not only because they do the job but be- 


cause they go on easily — and can be used over and over again. Re- 


sult: no leaks, no drip, no time or money wasted. Make them your buy! 


QUICK FACTS @ Shoulders are heavy can take 
© Leakproof because precision ma- abuse. (Severe wrenching is never 


chined to a true ball joint and 
spherically ground @ Practically indestructible Nut 


@ Bronze alloy seats are . and Body .. . of air- 
— ° 

refined, high test mal- 

leable iron 


needed, however) 


yy) 


extra wide, resist 


Ls 


pitting and corrosion 


UNIONS 
DART UNION COMPANY . PROVIDENCE 5, RHODE ISLAND 
The Fairbanks Co. — Distributors: Boston « New York + Pittsburgh + Rome, Ga. 
For more data circle 581 on Post Card 


146 


up to 1500 psi is now available. Printed 
calculator are operating instructions. (10 
den-Anderson Valve Specialty Co 


241 Pump Valves — Sixteen-pp 
ilog SC-510, now available to power e1 
gineers, describes and illustrates valves 
made to fit practically all makes of recipro 
cating pumps. Key features of the valves 
ire discussed, and standard, lock-in and 
deck types are covered ir letatl Sims 


Pump Valve Co., In: 


242 Choosing the Right Valve 
— Presenting valve selection as a matter 
of matching the valve’s service character- 
istics with service requirements of the 
job, this practical 20-pp booklet explains 
ind illustrates basic design features of 
gate, globe and check valves. It tells, in 
non-technical language how ae h of these 
valve types works, and where it is suited 
for use Disc stem connection, bonnet 
ind bonnet-joint characteristics are ilso 
discussed and the importance ot sten 
operation is treated. A’ final ehapter 
devoted to common materials of va 
construction. Crane Co 


243 Steam Trap Book Catalog J 
14 pp, serves as a manual of trapping prac 

tice. Includes a catalog section giving 
phy sical data and prices on Cast semi-stee! 
ind forged steel inverted bucket steam 
traps compound steam traps ind ball float 
iir and air relief traps; a handbook section 
explaining how to calculate condensaté 
loads and select traps for all classes of 
equipment; &® matntenance section e@N 

plaining trap installation, trouble-shooting 
ind repair. Armstrong Machine Works 





Postage-free cards for 
ordering catalogs are on 
pages 141-142. You may 
also use the cards to ask 
for advertised literature. 











244 industrial Steam Traps 

Twelve-pp Bulletin 853° deseribes steam 
traps with bellows of bronze, Monel o1 
stainle Ss steel ind bodies In bronze, Se rril 
steel and cast steel construction in sizes 
', to 2 in., for pressures from vacuum 
to 300 Ib. Included besides « pacity tables 
ind dimensions are piping diagrams, typi 
eal ipphications. W. H. Nicholson & Co 


245 Steam Trap Solutions 
Bulletin FL151, 36 pp, Is a newly revised 
edition of this company s well known 
booklet, “Solving Steam Trap Problems 
Organized for easy reference, this illus 
trated booklet provides specification 
und « ipacities OL steam ind float tr ips, 
iir release valves pipe line strainers. Tells 
how to caleulate condensation loads and 
select traps for unit heaters, jacketed 
kettles, submerged surfaces. Gives pointers 
on installing and servicing 

\V. D. Anderson Co 


246 Unions and Fittings — Twelv: 
pp Catalog 50 covers manutacturer’s line 
of unions of all types, elbows, tees and 
fittings It deseribes and illustrates special 
features. Dart Union Co 


247 Unions and Valves — ( ataloy 
11, 24 pp, contains full engineering data 
ind specifications on company’s Pertect 
Seal line of hot forged steel pipe unions and 
swing check valves. Also lists alloy stee! 
ind stainless steel unions, and a specia 








ted to double 


wissu Valve & Fittings Co 


248 Forged Fivings —Livnwue A Nae kel dole (-toM eli A-lmiels 


( 


wie on serew-end and 





igs. Stresses econmom 


Titi More Efficient Heating 


ELECTRICAL EQUIPMENT 
249 Motor-Generator Reference 


Book — Publication 51R7933 is a 50-pp 
booklet compiled to assist in the seleetior 


of motive power to handle most industria 





ipplications, Neither text book mor order 


catalog 


ing this book provides a briet 
outline of the various types of motor 
generators and motor-generutor sets, te 
Ing ther applications and operating re 
quirements jooklet is generous Hilts 
trated nd includes performance data 
gs, information on methods of speed 


ontrol Allis-Chalmers Mfg. Co 


250 Motor Lubrication Phree 


methods of lubric iting electric motors 


cartridge tandard open and company for Standard 


, 


Lubriflust ire compared in S-py Bulle 


tin 1848. To demonstente action of Fr Industrial and 
lubmeation in Lubnflush bearings, 4 . Commercial 


ial Color photos 0 i rahsparet 


bearing housing ts reproduced ea As ‘ Boilers of 


innual lubrication is demonstrated photo 


sraphically. U. &. Electrical Motors In: 20 to 525 BHP 


251 High-Capacity Fuses Form 
HCSs, 6 pp, desertbes fuses of unlimited 
Interrupting capacit on voltages to O00 


designed to afford protection Lor londs of 


SS eas ae, cee ee ae ae Field Surveyed 


cy ny tine urrent Wniting elec 


Bussmann Mig. C a BT Custom Engineered 

252 The Answers on Wiring — “20 : Factory Assembled and Tested 
ce eoe gt al nalagane sg ~redimange Bows . + + +» Complete with All Accessories 
saicne ih aumteee Gas al tees, hee ae eee Burns Oil (#6 or lighter), Gas 


“eye pny bee oar ya SS or in Combination 
Fully Automatic 


253 Wire, Cable Ordering Guide 
Ne released Creneral Catalog W-52-3 
presents moore thar MM) clifferent 


pes of wires and cables. Contains con 
prehensive data on constructior ind oper 
iting characteristics for control and signa 


cables, cables tor construction wort tele 


phone wire ind cables, and portable cord 


\ fechical engineering data section “= ALU TOMATIC COMBUSTION SYSTEM 
silat ‘eisc-tuacindiass thasiaan| Installation Costs * Heats More Economically 


engineers. Umited States Rubber Co 
Phe 28-pp “Industrial Power Distribu The Preferred Thermopak is a completely integrated 
dk kook = (Bulletin G SOOO) is . . 4 
3 lea I Bull d ; » : fuel-burning unit, with all necessary controls and acces- 
yuide on electri mower distmhbution pra . 4 
cs, ie” eee a small plants. Cover sories, which readily converts any standard fire- or water- 
ity distribution practices; methods o tube boiler to fully automatic, efficient operation. 


power . . . . 
Installation requires only fuel piping and electrical 
wiring to the unit. It minimizes the difficulties of divided 
responsibility for engineering and installation, and 
ties 7 achieves more definite control of performance. 
: The Preferred Thermopak Plan assures you of single 

25 Insulation ‘Temperature-Re : ‘bil f - — . in 4 ‘ 
sistance Cechnical Publication 21T4 respons! ylity for the Compicte system, thereby saving on 
16 pp n article on temperature-resist installation time and labor, and assuring more dependable, 


nce characteristics of electrical insulatior economical operation. Bulletin 185 tells the Thermopak 
mips ss ; aa “My \ story. Get a copy. 
’ | ' rit nat re 4 3 
| Ulation, and pract afoiit 
morn PREFERRED UTILITIES MFG. CORP. 
62 nage re or eng 1860 BROADWAY DEPT. PE-5 NEW YORK 23,N.Y 
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YOU WILL FIND 
MANY PROFITABLE IDEAS 
IN PHILADELPHIA 


Dec. 2-3-4-6-7 
1954 


S 
2 1 NATIONAL 
POWER SHOW 


NATIONAL EXPOSITION OF 
POWER AND MECHANICAL ENGINEERING 


COMMERCIAL MUSEUM — PHILADELPHIA 


Five fact-filled days at the Power Show can save 
you months of tiresome and expensive research 
by providing the ideas for your improved plant 


operation 


Visit the technically staffed booths of the coun 
try’s leading manufacturers of mechanical, 
steam, electrical, hydraulic and pneumatic 
power equipment for the latest word in power 


tec hnology 


You will learn how to increase production, im 
prove product design and reduce maintenance 
costs at a minimum expenditure of your valuable 


time 


PLAN NOW TO ATTEND 


Write early for hotel reservations and advance registration 


Under the auspices of the ASME 


Management: International Exposition Co. 


480 Lexington Avenue, New York 17, N. Y. 


i pr if tical Init thod Ol ob 


temperature James G. Biddle 


256 industrial Truck Batteries 
Bulletin IT-520 covers company’s 
ple te line of industrial truck batteris 
gives details such as dimensions, wet 
dry weights types of containers, and 
pacities at the 6 and Shr rat 


fatteries. Ine 


INSULATION 
257 Pipe Insulation Moor 


Kover, a lightweight one-piece pipe insula 

tion, is described in this bulletan. Photos 
show how easily it is applied, and text coy 

ers its thermal resistance, permanence, 
resiliency, non-corrosive properties and 
lower applied cost Also included are a 
thermal efficiency chart, insulation thicl 

ness selection table ind information on 
sizes and thicknesses available Saldu 


Hill Co 
258 Insulating Material Ut 


fine, a thermal and acoustical insulation 
made of blown glass fibers, is presented 
in this bulletin. Shows it in use; gives 
data on properties, thermal conducti 
(justin-Bacon Mfg Co 


WATER CONDITIONING 


260 Handbook on Demineralizing 
— Bulletin 5800, 39 pp, on treating water 
by demineralizing, explains principle of 
ion exchange. Discusses applications of 
many anion and cation exchange materials; 
series Ol curves help estimate cost ol opera 
tion. Deseribes design and operation © 
demineralizer systems, multi-stage systems 
and mixed bed units. Includes curves of 
water quality obtainable. Cochrane Corp 


261 Modern pH and Chlorine Con- 
trol — This 100-pp booklet gives det ills 
in color comparators ind equipment in 
water testing and control of boiler and 
industrial process water ilso. technical 
information on meaning of pH control, 
electrometric and colorimetric methods of 
determining pH and impurities in water; 
applications of water control in air condi 
tioning; feedwater. W. A. Taylor & Co 


262 What's What on Ion Exchang- 
ers — Here are three booklets on ion 
exchangers: Nalcite HCR, a styrene type 
cation exchanger; Nalcite SAR, a strong! 

basic anion exchanger; and Super Nalco 
lite, a synthetic gel t pe zeolite for cation 
exchange. Tables and graphs explain pet 

formance of these water treating resins 
under various operating conditions. Physi- 
cal characteristics, exchange capacities, 
regeneration techniques discussed. Bulle 

tin 57, 20 pp, is on Naleite SAR; Bulletin 
58, 28 pp, Nalcite HCR; Bulletin 59, Super 
Naleolite. National Aluminate Corp 


263 Demineralizers Valuable 
formation on demineralization is. offered 
power engineers In comprehensive 24-pp 
Bulletin WC-111. Discusses demineralizs 
tion in general and its advantages ne 
ipplications. Basie types of demineralizers 
ind their special uses are charted. Resu 
piping, \ ilves ind pecessory,» equipmer t 
are treated in detail. Book also provides 
flow charts showing demineralization 
tems for chemical plants ind power p 
Graver Water Conditioning Co 


264 Steam System Treatment 
This bulletin on Coravol lor preventior 
corrosion, explains theory of corrosion 


ippli ition of organ imines to stean 





plants and industri ” oll part « for 

i COmMplete tfechnient vied providing 

he mi si AIR - GASES 
steam, brine, tue t en il Co 


265 Boiler —— ig va va LIQUIDS ‘ SOLIDS 


ual iniormation 


ehemicals in treatment ol 


pe eee Automatic or Manual 


122 
' 
t 


plication ol 


ip 
i 


ig Operations an 

V responsive leeding direct 
drum and teedwater syvsten 
returns. ©, Proportioneers, Tne 
266 Water Conditioning Data 
Book \ recently revised reference vol 
ume Data Book 2478A contains LOS pp 


presents a Compilation oO 78 ct ipters 

nd tables. Subjects covered include h 
draulices; impurities inp water; chemical 
CONVeETSLONS eoaugulant rend a iikall 
dosages: chemicals used Vial eat W. S. Rockwell 54 butterfly 
ment; water treatment process Ponler valve for low pressure air line in 
eed make-up requirement HKAlnIty re a power plant; equipped with 

Honships; specific gravitte chemical automatic crank type air cylinder 
reactions. Available to qualified power operator 


engineers pole int 


requesting thi 


267 Water Treatment Bulletin 
1), 24 pp, explains the reasons for boiler 
sater treatment and tells services offered 
by COMpany in providing ormulations tor 
individual plant requirements. Covers pre 
treatment, internal tment, treatment 
ipplication, blow-down adjustment, te 


ontrol, Dearborn Chen 


268 Microbiological Control 

Fechnical Artiele 3C, 12 pp, is an illus 
trated discussion of microbiological control 
of and through industrial waters. A’ se« 
tion on industrial water chlorination covers 
cooling waters and process waters Other 
sections deal with chlorine metering in 
chemical processes, wnd the sanitar is 


pects of industrial water treatment. Wal- 
lace & Tiernan Co., Ine 


269 Reducing Condensate’ Line 
Corrosion Attributing condensate line 
Corrosion chi fly to carbon choxide Ii the 
steam and water, Technical Paper 27 
discusses various methods of minimizing 
boiler feedwater alkalinit especial] the 
use of filming amines. Cites results under 


various conditions. W. Hl. & I I) betz f 


270 For Industrial Water Soften- o & Get ae 
ing CGireensand, zeolite and resinous ex 
change water solteners are desertbed in 
&pp Form 8-105. Discusses features and 


is! types 


heavy duty, wafer but 
terfly valve with gear 
type handwheel oper 
ator to handle recir 


apply itions of each of these | 

and illustrates some instaliatior Includes os 

} culating water to | P 

capacity data and general specifi itlons , —- 125 4 , 5. Rockwell 3 way butterfly valve, 24 size or 
Also describes and picture aon for p.s.i. at 25 in 

| ! ; nee line and 14 on branch; operated by spring-loaded 

f , : : . steam power an 

water softeners, pressure filters F P hydraulic cylinder and special safety controls 

Iinois Water Treatment Ce against power failure. Handles air and exhaust 

gases to 60 p.s.1. and 350 F. in gas turbine units 


of 5000 KW generators 
INSTRUMENTS AND CONTROLS sii 
271 Instruments for Steam Gen- 


te scar : pe po pine ipo om “si , : These are examples of the many butterfly, slide 

ipplicable to steam generation, including and special valve types, Rockwell-designed and 
witic, electronic as built, for industricl applications. What’s your 
seollsrasiee B pcumnd™ proble:n? 


to W. S. ROCKWELL 
ee : SEN S. ROC COMPANY 


U TTERFLY VALVES oe SLIDE VALVES @ AUTOMATIC VALVES 


272 Easy Reading Gage— An all Cams, 2924 ELIOT STREET © FAIRFIELD, CONN. 


drostatic remote reading gag 
water and other liquid level Soles Representatives in Principal Cities 
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Isolated Circuits Do the Trick! 


Give you prompt, 
positive... 


> fuel cut-out 


> low water alarm 


> high water alarm 


4 pump start 


> pump stop 


(or selection of these facilities) 


Levalarm EA15 supplies quick fuel 
cut-out on the two 200 psi boilers at 


Toledo University. 


Reliance Electrode-Type Levalarms 


for pressures up to 1100 psi. 


You can operate alarms and fuel cut-out, 
start and stop pumps by means of these lat- 
est Reliance devices. Installed on or in the 
water column, the four models of the new 
Levalarms provide a desirable selection for 
various control combinations on_ boiler 
pressure from the lowest to 1100 psi. 


They're ideal for use on package boilers. 


Operated by relays and special transformer- 
created currents, Levalarms are entirely 
electrical — have no bellows or stuffing 
boxes, vacuum tubes or magnets. They take 
their commands from the boiler water it- 


self, as it rises or falls in the water column. 


It's easier to understand these devices by 
reading the special catalog bulletin D2, 


completely illustrated. Please write for it. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue @ Cleveland 3, Ohio 


How electrodes are in- 
stalled in water column 
head (and protected by 
cover) for Levalarms EA17 
and 18. 


Wht Kame Hal sndroduced tafeiy waler columns... tte 188A 
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in Catalog 500, Section CO. Pictures im 
proved visibility, other advantages offered 
by this gage, explains operation. The Re 
hance Gaauge Column Co 


273 Metering and Control Equip- 
ment Sixteen-pp Bulletin 1S is a com 
prehensive catalog offering information 
on company’s meters, control equipment 
ind engineering services. It is written for 
engineers In power plants publi utilities 
ind process plants. Fifteen measured vari 
ible s common to powe I ind process Oy ri 
tions form the index for selecting appro 
pri ite eqqulp in rt Baile Nik ter Co 


274 Instruments, Controls — Con 
densed Catalog 1537 offers brief applica 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters 
liquid levels and pressure gages, CO, m¢ 

ters, pneumatic transmitters, positioning 
opel itors temperature instruments, boiler 
feedwater controls, others. Includes refer 

ences to detailed literature on each tvpe 
of equipment. Republic Flow Meters Co 


275 Boiler Feed Control Sulletir 
1003, a 12-pp catalog on boiler feed regu 
lators is illustrated with large application 
photos ind detailed schematic drawings 
md charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stiabulity 
of the Flowmatics in controlling feed water 
nutomatically according to steam flow 
Copes-Vulk in Diy Continental Foundr 
& Machine Co 


276 Transmitter Unit Bulletin 
963M describes and illustrates a pneu 
matic signal transmitter for use with com 
pany’s ring balance meter I sing sche 
matic diagram of the operating mechanism 
booklet explains how speed, accuracy and 
stability of the transmitter, in combina 
tion with the ring balance meter provides 
an instrument adaptable to a wide variet 
of metering and control applications. Has 


win ¢ orp 


277 ideas on Push-Pull Controls 

- Included in this “Idea File” are answers 
tou power engineer’s questions on the use 
of push-pull controls. A general informa 
tion booklet discusses remote control ip 
plications, ¢ xpl ins construction and oper 
ition of company’s Tru-La controls 
Separate bulletins are devoted to standard 
issemblies bracket type head controls 
micro controls and hand-operated controls 
Automotive and Aireraft ID \mertenut 
Chain & Cable Co re 


OTHER EQUIPMENT 
278 Refrigerator Condensers 


Bulletin RC-2, 38 pp, utilizes drawing 
tables and engineering data to show how 
to select proper typ. from company’s Jin 
oo) ADO nnd Freon condensers for re 
frigeration services. Illustrates horizonts 
multipass shell and tube types; vertices 
singlepass shell and tube types. Gives pipe 
sizes tor ammonia and Freon lines; stands 
for large and small condenser Henr 


Vogt Machine Co 
279 Turbine Speed Control 


Thirty-pp wire-bound Bulletin H-21 
titled, “Fundamentals of Turbine Speed 
Control.”’ It is an elaborately illustrated, 


educational booklet intended to clarity the 


Is 


peration of common types of tutomats 


1 control for steam turbines. An in 


= peren 
troductor section covers general funda 
mentalis of automatic control svstems, and 


Includes a key to control terminolog Sine 











Ks justgood horse sense 


TO FIND OUT WHAT DEPENDABLE UNITS 


CAN SAVE IN YOUR PLANT... 


CONDENSERS EVAPORATORS REFINER FILTERS 


Yes, you will be playing it smart when you call CONDENSER SERVICE & ENGINEERING COMPANY and 
talk over your heat transfer problems. Engineers at CONDENSER SERVICE have worked out the prob- 
ems of others. You will find the answers to many of your problems in the CONSECO line of condensers, 


evaporators, closed heaters, deaerators, boilers, steam jet ejectors and refiners and filters. 





| <> Condenser Service & Engineering Co., Inc. 





HO 3-4425 158 Observer Highway, Hoboken, N. J. N. Y. Tel. BA 7-0600 
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GAUGE JITTERS 
PREVENTED 


with CAMPBELL 


Sign Your 
Cc 


DECLARATION OF 
INDEPENDENCE 


Jitters are destructive Micro-Bean protects gauge 
A UNIVERSAL PULSATION DAMPENER 
e pulsation problems on gauge and governor lines. Micro-B 


PREPPP POPP P OOOO O00 0000 0000000066665455b545h555455+54545 


POPC CCPL CCE CPPCC SPCCCS 
wre 4 4 lbh bbpbpbp bpp hhhhhhna a a 





24445455454 


lh he hi 


Buy 
U. S. Savings Bonds! 


es to 
J. A. CAMPBELL CO 
645 E. W w Rd Long Beach 7, Calif. 


$5555+5+444555555b > 
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For more data circle 588 on Post Card 


PPP PIP G SSG 0008 08 56446666464646444444 4455455555455 
ib bb bbb bbb bbb bp bbb bhp hh hehe Baanasas aia 


2L6544444455455 
POOP OCC C CSL ECS 





A AA aA ee eee ee i 


a 
4 
: 
4 
4 
: 
4 
. 
4 
4 
4 
4 
. 
4 
: 
4 
4 








BELMONT 


=, 
Source of supply | 


lor 


Service conditions are constantly be 
coming more extreme. The success or 
failure of a piece of industrial equip 
ment is many times dependent upon 
whether or not it can be properly 
sealed against loss of pressure, liquids 
or gases Belmont for over sixty years 
has kept pace with the ever changing 
demands, offering a wide scope of 
packing materials to satisfactorily meet 
the toughest services. You can get them 
ALL from ONE SOURCE of SUPPLY 
Get in touch with your nearest stocking 
Belmont distributor or mail us your 
spec ific ations Write for new con 
densed catalog #54 





Belmont ‘Teflon’ 
Belmont 0" Rings 


Belmont 


are Rod Packings 


S&S Belmont Gaskets 


Belmont Leather Packings 


“There’s a Belmont Packing for 
Every Service” 


ond the Be 


' 
’ ‘ 


Write f 


The Belmont Packing and Rubber Co. 
Butier and Sepviva Streets 
Philadelphia 37, Pennsylvania 


280 Dry Ice Converters 
th I ad 
resulting 
ely under 
lor 
ud 


I bist 


ource of CO). Dr 
Catalors 
data and specications on seamiles 
ing pipe fittings, forged ASA flanges 
TEMA flange is 


ocket welding fittings 


Fittings, Piping Handbook 
5, 304 pp, provides dimensic 


diameter and 
crewed and 
cle i technical data section fe ituring 
illowable stress and P/S tables, maximum 
' 

charts, also 
tables covering latest provisions of ippli 
ind standards to assist 


able vorking pressure 


euble piping cous 
in solving piping problems. Book is avail 
te qualified power engineect | 


our job title. Ladish Co 


Corrosion, Abrasion Control 
rm practices and products for the 
protection of metal equipment 

flects of corrosion and abrasion 
ribbed in thus 
ind field appheation of rubber or 


lf-pp bulletin. Covers 


linings to metal parts or prod- 
nd maintenance coatings available 
for appheation by plant personnel. Also 


gives detailed information on accelerators, 


thinner (;oodall Rubber Co 


283 


Phe wivantages ol 
upplving positive 


dratt, regardless of 


primer 


Motorized Chimney Draft 

mechanical draft) in 
cle quate 
veather con- 


unitorm 
variable 
ditions or inadequate chimney or breech 
ing construction are shown im detail in 


Bulletin 1-52. L. J. Wing Mfg. Co 


284 Burning Bituminous Coal 

This 24-pp illustrated booklet is a com- 
pilation of numerous actual case histories 
of industrial plants and institutions which 
coal “the modern way.” 
operating iwhieved, 
histories show problems over 


burn bituminous 
Stressing economy 
these case 

ore equipment used ind Savings re il 


ized. Bituminous Coal Institute 





Postage-free cards for or- 
dering these catalogs are 
providedon pages 141-142 























= y, 
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286 Steam Accumulator How 
the steam supply and demand can be bal- 
inced | means of company’s steam se- 
Bulletin RA-52-8 

required 
ifforded by 


other advant ives 


cumulator is told in 
Stresses reduced boiler capacit 
ind increased boiler efficienc 

use of the 
Discusses operating principle, te 
figure capacity. Foster Wheeler Corp 


287 


this manufacturer’ 
being used in handling dry pulverized and 
granular materials is shown in illustrated 
Bulletin FAR-26 ) pes of t 

ind compon nT eribed and 


! 
recumulator 
lls haw to 


Conveying Systems How 
onveving systems are 


il 
288 Cleaning Equipment Chemi- 
cally This bulletin, titled ‘“Chemiecal 
Cleaning tor Industrial Iequipment,’’ tells 
how company’s service works to remove 
ile from boilers, superhe iters, condens 


Gives recommended applications and 








ionXchange 





GET CLEAN STEAM 
BY DE-IONIZATION 


No matter how hard or how full 
of dissolved solids the water may 
be, you can make clean steam of it 
if you treat it right. Sellers of 
steam and users of process steam 
will particularly appreciate the 


importance of such an opportunity. 


REMOVE ALL DISSOLVED 
SOLIDS, including SILICA 


By “‘treat’’ we mean that you put 
the raw water through cation and 
exchangers which will 
remove all the un- 
pro- 


anion 
completely 
desirable components, and 
duce a water with chemical purity 
equivalent to that obtained by 
distillation. This is accomplished 
in closed tanks connected directly 


into the high-pressure supply lines. 


REDUCE COST OF 
BOILER OPERATION 


The superior water you obtain in 
this way is LOW COST WATER 
that will reduce your operating 
expenses in many easily recogniz 
able ways. For details of the 
possibilities, write us we have 
been making practical and successful 
tonN change installations ever since 
the necessary resins were first avatl- 


able 


ILLINOIS WATER TREATMENT CO. 
o 
ionXchange 


850 CEDAR ST. 
ROCKFORD, 


der iae” ILLINOIS 


NEW YORK OFFICE: 141 E. 44TH ST.. NEW YORK 17, NY 
CANADIAN DIST PUMPS & SOFTENERS, LTD. LONDON, ONT 




















KOR 


FUEL OIL CONDITIONER 


For all residual fuel oils, diesel oils, and petroleum pitch 
HELPS TO OBTAIN MORE STEAM OR MORE HEAT WITH LESS OIL 


THE BEST 
PRODUCT OF ITS KIND 
SOLD ANYWHERE 
MEETS ALL REQUIREMENTS 


WRITE FOR FREE BULLETINS AND PRICES 


Exclusive Territories Still Available to Manufacturers’ Agents in Some States 


Ge} Sele) ate] e-warel, 


Division of Oxi Corporation 
MANUFACTURING, ENGINEERING, AND COMBUSTION SPECIALISTS 


000 WEST 9th AVENUE, GARY, INDIANA 
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Protect Your —— win ie 


—Adjustable— 
SPROCKET RIM 
with Chain Guide 


Control out-of-reach overhead valves 
right from the floor! No more climb 
ing on ladders, balancing on boilers, 
perching on workbenches or ma 
chines. Prevent accidents and costly 
claims — also save fuel, steam and 
money 
Only four simple, quickly-assembled 
parts installed and operating in only 
a few minutes, Babbitt Adjustable 
Sprocket Rim with Chain Guide 

@ Fits all valve wheels 

@ Simplifies pipe layouts 

@ Eliminates risky climbing 


Range of 10 adjustable sizes fits all valve wheels from 2 to 30 inches 
diameter, with rising of non rising stems 


Call your Industrial Distributor. He carries complete stocks. 


Bee tsg steam sPeciatty co. 


4 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS 
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WHY DO THE MOST EXPERIENCED 
POWER PLANT OPERATORS PREFER 


BLAW-KNOX COAL BUCKETS? 


= re” 


Outstanding performance is only one reason 
why the leading power plants continue to place 
repeat orders for Blaw-Knox Coal Buckets. 

Another reason is the dependability resulting 
from the many years of Blaw-Knox design 
experience. 

Blaw-Knox Company is the foremost expert 
in the design of clamshell buckets for handling 
coal or coke. 

Experienced Blaw-Knox engineers will gladly 
discuss your coal or coke handling problems and 
recommend the correct bucket size and weight 
for your needs without obligation. 

Ask for Bulletin 2433. 


W-KNOX COMPANY 


we “¥ 
EQUIPME 
Department 47° 


piTTsBURGH 38, PA- 
ncipal Cities 


BLA NOX 
DIVISION 


Offices in Pri 


Cy 





BLAW-KNOX 
CLAMSHELL BUCKETS 


FOR COAL AND COKE 
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FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


HOT 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 


Standard & Double 


Extra Heavy 


UNIONS 


Available with 
screwed or socket 
3000- 





ra 


weld ends 
Ib. sizes Vy" to 4 








6000-lb. sizes Ye” 
to 2”, 


ORIFICE 
UNIONS 


With screwed or 
socket weld ends 
4000-Ib. and 6000 
Ib. service 














MALE & FEMALE 
UNIONS 


With steel to-steel, 
bronze-to-steel, stain 
less steel-to-steel or 


orihice seats, 4000-lb 


— only 


/FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 

With crewed or 


soe ke (we Id 7 nds 
and 8000-lb 











~ 


s000)-Th 





“ul r piping stems, utility 
* v ls. Dowell, Inc 

289 Quick-Opening Doors Sulle- 

tin 2435, 8% pp idvantages of 

developed quick opening doors for 

Iexplains how 


outlines 
new! 
pressure vessels these doors 
closed in seconds, and 
vertical and hori 


Dept 


inn te opened ind 
ire adaptable to both 


zontal units. Process equipment 


Blaw-Knox Co 

290 industrial Products Guide — 
vewest edition of this company’s indus- 
trial pr | is a 40-pp book 


offering essential data on insulations, re- 


miucts catalog 
etor products 
ts, electrical products, trv 

Photos, dia 
brought up to 


isbestos cement pipe 
] wekKing 
thonal materials 


guske 
ind others 
rams, and text have beer 


date. Johos-Manville 


291 Shutdown 


La ng { p hquipment Is 
devoted to the 


Safeguards 

ib pp folder 
sulegu irding 
other 


problem al 
turbines and water 
laid up’’ during 


imples and suggests 


team bottlers 


using equipment when ‘ 
hutdown Cites ex 
methods used for protecting such 


Hall Laboratories, Ine 


variou 
ecpulper nt 


292 Power Plant Equipment 
Phis comprehensive folder illustrates 
f provided 


heat exe hange rs, 


sevtiie 
the equipment and services 
by thi Shows 


filter condensers: also 


COTRpAany 
such services as 
ind metal spraying Condenser 


o., Ine 


re-tubing 
Service & Engineering ¢ 


294 


mturer 


Fans — Manu 
Silucator tans 


Induced Draft 
induced draft 
nite provide controlled adr ult lor boilers 


ind furnaces at all times, are the subject of 
this Bulletin DB-32-53. Illustrations, spec 
fications and dimensions of these fans in 
izes for both high pressure 
I ure provided DeBothezat Fans 


ole 
Diy American Machine and Metals, Ine 


295 industrial 
etin WP-1099-B61, 16 pp 
s industrial equipment including 
condensers ind 


ind low pres 


ure | 


Equipment Sul 
cle sf ribes rian 
ulacture! 

ntriiugal retrigeration 


team power plant equipment 


‘ conditioning deaerators and rotary 
pumps. Worthington Cor; 
29 


Sivtoaen pp Form 


Communication Systems 
PS31 presents commu 
Sle ris engineered low 


power 


\aly y 


titiagee 0 ucl isvstem are 


i 
ind photo shhow ot im use 
hier 


re tuprtoiree 
trol 1 labo 
hand 


wi il ight 


bu roon con oo 
Amp hier 
vall baftles, si 


ter contro 


outdoor 


equipime nt 
covered RCA Vietor 
ot Ameri 





J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 
electric Power Plants, Industrial Plants, Me 


chanical and Operating 


Greenville, South Carolina 





Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 





BOILER SETTINGS 


i 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y 
BRANCHES 

PHILADELPHIA . CLEVELAND 

e@ RALEIGH, N.C 


BOSTON . 
DETROIT «© RICHMOND, VA 
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CLASSIFIED ADVERTISING 





Chemical Engineer 
WANTED 


flue Texvessee Vatrey At rnoniry 


needs an experienced boiler feed-water 
control engineer for high-pressure, high 
steam plants in its Division 


ited at Chatta 


temperature 
of Power Operations lo« 


nooga, Tennessee This is a staff engi 


& n 
neering prosttion Salary range. Pe 


£60575, depending upon traiming and 


experience. Applicants must have a col 
lege degree in Chemical engineering of 
annual 


equiy alent. Retirement benefits 


and sick leave, 40-hour week 
Write to the 
Tennessee Valley Authority 
Division of Personnel 


Knoxville or Chattanoogo, Tennessee 




















WRITE FOR CATALOG 11 
howing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


400 Mill St. - CATAWISSA, PA. 
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Surveys, Appraisals ® Plans 
® Reports 
GAGE GLASSES AND 
High Pressure Rubber Gaskets 
ALL SiZ 


R GAGES 


MACKIFYING 


ERNST WATER COLUMN & GAGE CO. 








Send for Catalog LIVINGSTON, N. J 





HELP WANTED 


WANTED Super 
livision of 


outra 


ntendent ipabl 


t 











| Station Features 
CONSECO Water 
Cooler Installation .. . 


We're proud to have had a part in 
making the new North Omaha Power 
Station of the Omaha Public Power 
District possible. Two CONSECO service 
water coolers of 4,000 sq. ft. each were 
installed ... as shown in photo at left. 
This is another installation backed up 
by the CONSECO assurance of the finest 
in dependability . . . performance .. . 
and economy of operation. 


Got a power plant installation problem? 
Write or wire us today ...and let the 
experienced CONSECO engineers solve 
it for you. Also write for helpful en- 
gineering bulletins on CONSECO equip- 


nt fo ower, process and utilit 
Complete Line of Boilers © Condensers © Evaporators © Closed — for p +? Y 
Heaters * Refiner Filters © Steam Jet Air Ejectors © Deaerators plants. 


<i> Condenser Service & Engineering Co., Inc. 


N. Y. Tel. BA 7-0600 














158 Observer Highway, Hoboken, N. J. 
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Better Pump 
Performance With 


SIMS PUMP VALVES 


79 Because... 


Stem breakage elimina- 
ted by double shock- 
absorber stem heads 


for power plant Reduced wear —long 


experience! 


CASH IN on your practical, 
mechanical knowledge. 
Dearborn will train you asa 


SALES ENGINEER 


Established territories now open 

If you are 40 or older have 

several years of boiler room experience 
we will train you as a Dearborn 

Sales Engineer. Salary, commission, 
expenses, profit-sharing, group 
insurance, pension plan paid vacations 
and sickness benefits 

If you are inte rested in learning more, 
why not come in and talk it over? Write 


or phone for a confidential interview 


Drarvbow 


DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza, Chicago 54, Ill. 


Phone: WHitehall 4-3273 


guides give even lift 
springs can’t jam 


Smooth seating surface — 
rotating valve disc changes 
to mew seating surface 
with every pump stroke 


Increased speed and 
pump capacity — inclined 
seat ribs cut flow resistance 
and reduces turbulence 
prevents vapor binding. 


Sims Pump Valves, for all 
reciprocating pumps, are 
stocked for quick delivery. 


Write for Bulletin PE-10, 


a 


y/ PUMP VALVE CO., INC. 
1314 PARK AVENUE, HOBOKEN, N. J. 
MEM BLDG, HOUSTON TEXAS 
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Reclaim 
all 
oil-bearing 
condensate 


with 


SORBO-CEL 


filtration 


cK A specially treated in filter powder 
¢ reduces oil content to less than 
0.1 ppm 
conserves water and heat 
¢ eliminates chemical treatment 
e filters out all suspended solids 


FREE! new booklet 


Send for your copy of the 
Sorbo-Cel 
If you wish, a 


new booklet 
Filtration 
Sorbo-Cel Engineer will 

gladly call, without obliga- 
tion. Write Johns-Manville, 
Box 60, New York 16, N.Y 


Johns-Manville 
SORBO-CEL'’ 
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DuPont saves *7,000 a year 


with just partial modernization of coal burning equipment 


The boiler plant at DuPont’s Barksdale Works was ing coal the modern way. The reasons are obvious. In 
operating inefficiently, due to an old forced draft system most industrial areas, coal is the cheapest fuel avail 
DuPont engineers able. Not only do you actually get more BTUs per dollar 


and unwieldy combustion control. 
modern combustion e 


decided to modernize these operations, estimating that from coal, but the efficiency of 
the cost would be amortized quickly through the increase quipment extracts even more benefit from coal’s inherent 
in efficiency. An up-to-date draft fan and automati energy. What’s more, today’s automatic coal and ash 
combustion control system were installed. Today handling methods mean minimum labor costs. Coal is 
savings of $7,000 annually have been realized—a_ gross clean, too. It travels in dust-tight chutes; ashes are piped 
return on the investment of 140°7! Not only has the out through pneumatic tubes; there is no smoke problem 
new equipment paid for itself in one year, but it has pro And between our vast coal reserves and highly mechan 
duced the additional advantages of reduced ash-pit ized coal production, you can count on coal remaining 
losses, lowered mainte plentiful and its price remaining stable 


nance costs, increased Investigate Suet Coats 
If you’re planning to modernize your old plant or build 
Thousands Saved a new one—or if you are just interested in cutting fuel 

costs— find out how coal burned the modern way com 
More and more plants pares to other fuels for your plant. Talk to a consulting 
are saving thousands engineer or your nearest coal distributor. Their advice 
of dollars yearly burn may save you thousands of dollars every year 


steaming capacity 


BITUMINOUS COAL INSTITUTE 


A department of National Coal Association 
Southern Building, Washington 5, D.C. 
Control Board at Barksdale Works 
Steam generating equipment con For further information or additional case histories showing how other plants 


sists of four 15,000 Ib. hr. 150 psi P . 
ge “- ta have saved money burning coal, write to the address above. 





FS) BURGESS-MANNING 
SNUBBERS 


eiiacaa sas acenale 


Profit Two Ways With... 


WILSON Condenser ianaeaveraam 
better neighbor and employee rela- 
t tions. Avoid compensation claims 
Tube inser S Burgess-Manning Snubbers are engi 
neered to effectively correct your spe- 
cific noise problem. There is no obliga- 
tion for recommendations. Send us a 


/ ‘ 
description of your problem. From a WHAM 


7) Put Equipment Back on Line Faster 
You save man-hours and money with new Wilson Con- B U R ¢ E S S - M A N N | N G CoO M PA N Y 


denser Tube Inserts because they eliminate the need to 

plug. off leaking condenser or heat exchanger tubes. 767 East Park Avenue, Libertyville, Illinois 
Wilson Inserts go in fast...need no cementing... take For more data circle 602 on Post Card 
less time than it does to plug a “bad tube’? What's more, 


~ 
. 
e- 


these highly efficient inserts put the tube back into opera- pr 
tion as in the original design. for PURGING 
(2) Multiply Service Life of the Tube DRY ICE CONVERTERS 


In many cases, condenser tubes usually fail within the 
Wilson Condenser Tube 


first few inches of the inlet. 
Inserts actually restore these leaking tubes to service by 


sealing the deteriorated portion of the tube. Wilson Inserts 

also retard or eliminate the effect of inlet end erosion. 
Send for Bulletin 500 which gives the full story on time- 

saving, money-saving Wilson Condenser Tube Inserts 


s 





Wilson Tube Cleaners 


Depend on these powerful, fast-acting 
cleaners to do a thorough job every 
time. There's a Wilson cleaner for all 


types of tube or pipe. All sizes in stock : , a 
NO OPERATING COSTS! 


for immediate delivery. 





Wilson Tube Expanders ares 
4 Dry Ice Converters are A.S.M E. code pres- 


sure vessels especially adapted for charging 
They 


For re-rolling old tubes or installing | 
new ones. Precision-made to insure firm 
full-sized 50-Ib. cakes of solid CO, 


seating. Self-feeding and parallel ex 

pansion for a particular trade. seas en: thaeted ane sii: te 2 sent and 
connected by pressure piping to the gas use 

area. A variety of sizes are available for 


Representatives in principal cities 
either vertical or horizontal installation. No 


THOMAS C. WILSON, INC., 21-11 44th Ave., Long Island City 1, N.Y. 
Cable address: “Tubeclean”, New York sd 
\ electricity, fuel or refrigeration needed. 


Tweet 
Write for folder and prices 


ORY ICE 
DRY ICE CONVERTER 
CONVERTER CORP. CORPORATION 


TULSA OF LAHOMA 





Dept. C., Box 1652, Tulsa, Okla. 


TUBE CLEANERS e TUBE EXPANDERS 
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Chapman ’s Tilting Disc Check Valve 


eoefor low cost, 
slam-free operation 


Balanced pressures cushion the movement of the 
disc in Chapman’s Tilting Disc Check Valve. The 
valve closes quickly but quietly, in all but unusual 
piping arrangements. There’s no slamming to 
damage pipe-line joints or the valve itself. And 
drop-tight closure eliminates sliding wear on the 
disc and seat. 
In the open position, the ‘‘airfoil’’ designed disc 
rides firmly against stops, without swinging or Manse wher 


fluttering. That’s why the hardened extra-large CHAPMAN Tilting Disc Check Valves 
Keep Quiet All Their Lives 

; This specially designed “‘airfoil’’ disc 

sence of turbulence is one reason why head loss balences posteciiy in epen gualties ... ; 

through Chapman's Tilting Disc Check Valve is then drops easily to closed position 

(cushioned by the flow). No jarring or 

lower than through any other type of check valve. slamming, in usual pipe-layouts. Write 


for bulletin, 


hinge pins give extremely long wear. And the ab- 


Low head loss, increased wear resistance and 
freedom from destructive slamming make Chap- 
man’s Tilting Disc Check Valves unbeatable for 
almost every installation. Write for Catalog No. 
30 today. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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Use the oil that assures 


LIFELONG BENEFITS ; 


THROUGHOUT the years of its extra long serv- 


ice life, you can count on Texaco Regal Oil RGO 
to assure you: 1) turbine systems free from 
sludge, rust and foam; 2) complete bearing pro- 
tection; 3) instantaneous governor response. 
Texaco Regal Oil RGO has been proved by 
tests to have more than ten times the oxidation 
resistance of ordinary turbine-quality oils—far 
greater ability to prevent sludge, rust and foam. 


There is a complete line of Texaco Regal Oils 


REO two meet the stringent requirements of all 
leading turbine builders for all types and sizes 
of turbines. 

Let a ‘Texaco Lubrication Engineer help you 
get maximum efficiency from your turbines and 
all power plant auxiliaries. Just call the nearest 
of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 


New York 17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL TURBINES 
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